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MAY 13, 2009 1 INTRODUCTION 

Introduction 

Attached is a supplemental response by Solar Partners I, LLC; Solar Partners II, LLC; Solar 
Partners IV, LLC; and Solar Partners VIII, LLC (Applicant) to the California Energy 
Commission (CEC) Staff’s data request for the Ivanpah Solar Electric Generating System 
(Ivanpah SEGS) Project (07-AFC-5). This data request was the result of the PSA workshop 
discussion held at Primm, Nevada on January 9, 2009. As before, within each discipline area, 
the responses are presented in alphabetical order and are numbered for tracking and 
reference convenience. New graphics or tables are numbered in reference to the 
Supplemental Data Request number. For example, if a table were used in response to Data 
Request BR-5, it would be numbered Table BR5-1. The first figure used in response to Data 
Request BR-5 would be Figure BR5-1, and so on.  

The Applicant looks forward to working cooperatively with the CEC and Bureau of Land 
Management (BLM) staff and the other resource agencies as the Ivanpah SEGS Project 
proceeds through the licensing process. We trust that these responses address the Staff’s 
questions and we remain available to have any additional dialogue the Staff may require. 

 



 

MAY 13, 2009 2 SOIL AND WATER RESOURCES 

Soil and Water Resources (Appendix 5.15A) 

Appendix 5.15A On January 15, 2009, following the PSA workshop held in Primm, 
Tom Hurshman (BLM’s Project Manager) provided the Applicant with a list of 
documents that BLM needed in order to prepare its Environmental Impact 
Statement. On that list was an updated Construction Stormwater Pollution 
Prevention Plan (SWPPP) that incorporated the low impact design (LID) stormwater 
plan. 

Response: An Administrative Draft Construction SWPPP was included in Volume 2 of the 
Application for Certification (AFC) as Appendix 5.15A. That document has been 
revised to incorporate the LID and is provided as Appendix 5.15A2.  
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SECTION 1 

SWPPP Certifications and Approval 

1.1 SWPPP Certification by Preparer 
Project Name: 

Ivanpah SEGS 
 

Project Number:  

 

“I certify under a penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

  

Preparer’s Signature Date 

  

Preparer’s Name and Title 

 

Telephone Number 
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1.2 Owner Approval and Certification of SWPPP 
Owner’s (or Authorized Representative)  

Approval and Certification of the  
Stormwater Pollution Prevention Plan 

Project Name: 
Ivanpah SEGS 

 

Project Number:  

 

“I certify under a penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.”  

 

  

Owner (or Authorized Representative ) 
Signature 

Date 

  
Name and Title 

 

Telephone Number 
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1.3 Annual Compliance Certification 
By July 1 of each year, the Owner shall complete an Annual Certification of Compliance 
stating compliance with the terms and conditions of the Permit and the SWPPP. The blank 
Annual Certification of Compliance Form is included in Attachment A. Completed 
Annual Certifications of Compliance and Approvals can be found in the following pages.
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SECTION 2 

Introduction 

2.1 Objectives 
This Stormwater Pollution Prevention Plan1 (SWPPP) was developed to address the new 
construction activity associated with the proposed Ivanpah Solar Electric Generating System 
(Ivanpah SEGS or project). As required by the State Water Resources Control Board 
(SWRCB), this SWPPP was developed and will be amended or revised, when necessary, to 
meet the following objectives: 

• Identify pollutant sources, including sources of sediment, that may affect the quality of 
stormwater discharges associated with construction  

• Identify non-stormwater discharges 

• Identify, construct, implement, and maintain Best Management Practices (BMPs) to 
reduce or eliminate pollutants in stormwater discharges and in authorized non-
stormwater discharges from the construction site  

• Develop a maintenance schedule for BMPs installed during construction designed to 
reduce or eliminate pollutants after construction is completed  

• For construction activities, identify a sampling and analysis strategy and sampling 
schedule for discharges discovered through visual monitoring to be potentially 
contaminated by pollutants not visually detectable in the runoff 

Erosion and sediment source control BMPs must be considered for both active and inactive 
(previously disturbed) construction areas. BMPs for wind erosion, tracking control, non-
stormwater, and waste management are also included. The SWPPP will likely require 
modification as the project progresses and as conditions warrant. 

The construction activity does not discharge directly to a water body listed as impaired for 
sedimentation/siltation or turbidity under the Clean Water Act Section 303(d); therefore, a 
sampling and analysis strategy for turbidity or settable solids will not be established. 
Section 6 provides a sampling strategy for non-visible pollutants only. 

                                                      
1 In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act [CWA]) was amended to provide 
that the discharge of pollutants to waters of the United States from any point source is unlawful unless the discharge is in 
compliance with a National Pollution Discharge Elimination System (NPDES) permit. The 1987 amendments to the CWA 
added Section 402(p), which established a framework for regulating municipal and industrial stormwater discharges under the 
NPDES Program. On November 16, 1990, the U.S. Environmental Protection Agency published final regulations that establish 
stormwater permit application requirements for specified categories of industries. The regulations provide that discharges of 
stormwater to waters of the United States from construction projects that encompass five (5) or more acres of soil disturbance 
are effectively prohibited unless the discharge is in compliance with an NPDES Permit. While federal regulations allow two 
permitting options for stormwater discharges (individual permits and General Permits), the California State Water Resources 
Control Board elected to adopt only one statewide General Permit that (with few exceptions) apply to all stormwater discharges 
associated with construction activity, upon submittal of a Notice of Intent to comply, certain fees and a Stormwater Pollution 
Prevention Plan (SWPPP). The SWPPP must be kept onsite during construction and made available upon request by a 
representative of the Regional Water Quality Control Board or local agency. 
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2.2 SWPPP Amendments  
This SWPPP shall be amended: 
 
• Whenever there is a change in construction or operations which may affect the discharge 

of pollutants to surface waters, groundwater(s), or a municipal separate storm sewer 
system (MS4); or 

• If any condition of the Permit is violated or the general objective of reducing or 
eliminating pollutants in stormwater discharges has not been achieved. If the RWQCB 
determines that a Permit violation has occurred, the SWPPP shall be amended and 
implemented within 14-calendar days after notification by the RWQCB; 

• Annually, prior to the defined rainy season; and 

• When deemed necessary by the Owner. 

The following items will be included in each amendment: 
 
• Who requested the amendment. 
• The location of proposed change. 
• The reason for change. 
• The original BMP proposed, if any. 
• The new BMP proposed. 

The amendments for this SWPPP, along with the Owner’s Certification and the Owner 
approval, can be found in the following pages. Amendments are listed in the following 
Amendment Log. 
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SWPPP Amendment No.       

Project Name: Ivanpah SEGS 
 

Project Number:  

 

Preparer Certification of the 
Stormwater Pollution Prevention Plan Amendment 

“I certify under a penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

  

Preparer’s Signature Date 

  

Preparer’s Name and Title 

 

Telephone Number 

 

Owner (or Owner’s Authorized Representative) Approval of the 
Stormwater Pollution Prevention Plan Amendment 

“I certify under a penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.” 

  

 

Owner (or Authorized Representative) Signature Date 

  

Name and Title 

 

Telephone Number 
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2.3 Amendment Log 
Project Name: Ivanpah SEGS 

 

Project Number:  

Example: 
Amendment No. Date Brief Description of Amendment Prepared By 

001 Dec 10, 2000 Grading schedule changed to begin on Feb 
10, 2001, and will include additional 2 
acres. Amended plans attached to SWPPP 

John Doe, Superintendent 

 

Amendment 
No. Date Brief Description of Amendment Prepared By 
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SECTION 3 

Project Description 

The Ivanpah SEGS will be located in southern California’s Mojave Desert, near the Nevada 
border, to the west of Ivanpah Dry Lake, in San Bernardino County, California, on federal 
land managed by BLM (Figure 1); all figures are provided in Attachment B. The site is in 
Township 17N, Range 14E, Sections 20, 21, 27, 28, 29, 32, 33, 34 and Township 16N, Range 
14E, Sections 2, 3, 4, 9, 10, 11.  

The three solar concentrating thermal power plants are based on solar power tower (SPT) and 
heliostat mirror technology, in which heliostat (mirror) fields focus solar energy on power 
tower receivers near the center of the heliostat array. The Ivanpah SEGS will be constructed in 
three phases: two 100-megawatt (MW) phases (known as Ivanpah 1 and 2) and a 200-MW 
phase (Ivanpah 3). The phasing is planned so that Ivanpah 1 (the southern-most site owned 
by Solar Partners II, LLC) will be constructed first, followed by Ivanpah 2 (the middle site, 
owned by Solar Partners I, LLC), then Ivanpah 3 (the 200 MW plant on the north owned by 
Solar Partners VIII, LLC), though the order of construction may change. Each 100-MW site 
requires about 917 acres (or 1.4 square miles); the 200-MW site is about 1,836 acres (or about 
2.9 square miles). The total area required for all three phases, including the 
Administration/Operations and Maintenance building, the gas tap and metering stations, the 
Southern California Edison (SCE) substation, groundwater production wells, access roads 
and re-routed trails and linear facilities is approximately 4,060 acres. The Applicant has 
applied for right-of-way grants for the land from BLM. Although this is a phased project, it is 
being analyzed as if all phases are operational. 

Each of the three proposed plants will consist of heliostat fields surrounding a power block, 
which is supplied with the necessary utilities through a utility corridor. Each of the plants 
will be connected to SCE’s planned step-up substation, which will in turn tie into SCE’s 
electric-power transmission network (or grid) through an existing (115-kV) transmission line 
that runs across the project area between Ivanpah 1 and 2.  

Ivanpah 1 and 2 will each have heliostat arrays consisting of 55,000 heliostats; Ivanpah 3 will 
have heliostat arrays consisting of up to 104,000 heliostats.2 The heliostat arrays would be 
arranged around a SPT, and automatically track the sun throughout the day reflecting the 
solar energy to the boiler on top of the SPT.  

Each heliostat is 7.2 feet high by 10.5 feet wide (2.20 meters by 3.20 meters). Each heliostat 
consists of two mirrors mounted on a single pylon, along with a computer-programmed 
aiming control system that directs the motion of the heliostat to track the movement of the 
sun. 

Ivanpah 1, 2 and 3 will each have a power block located in the approximate center of the 
heliostat array. The power block will include a SPT, a receiver boiler, a steam turbine 
generator (STG) set, air-cooled condensers, and other auxiliary systems.  
                                                      
2 However, the power purchase agreement states that both Ivanpah 1 and 2 would have no more than 70,000 heliostats and 
Ivanpah 3 would have no more than 140,000 heliostats. 
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The SPT is a metal structure designed specifically to support the boiler and efficiently move 
high-quality steam through a STG at its base. The receiving boiler is a traditional high-
efficiency boiler positioned on top of the SPT.  

The power block consists of a conventional Rankin-cycle STG with a reheat cycle, and 
auxiliary functions of heat rejection, water treatment, water disposal, and grid 
interconnection capabilities. To minimize water use, air (rather than water) will be used to 
cool the steam. 

Each plant will have a backup diesel generator to provide power to operate boiler 
recirculation pumps, firewater pumps, and other small power consumers in the event of an 
emergency when power might otherwise be unavailable.  

Two new groundwater production wells will be drilled and developed near the northwest 
corner of Ivanpah 1 and south of Ivanpah 2 to provide raw water for the Ivanpah SEGS 
project. The wells, and their respective pumping systems, will be sized for 100-percent 
redundancy and be connected to the proposed plants via underground pipelines. These 
wells are anticipated to supply water to all three plants to be used as make-up water. 
Groundwater will be used to supply domestic and industrial water needs. Drinking water 
will either be brought onsite or a small filter/purification system would be used to and 
provide potable water for drinking and sanitary uses (sinks, showers, and toilets) within the 
plants. A raw water tank with a capacity of approximately 250,000 gallons will be located at 
each power block. A portion of the raw water stored in the tank (150,000 gallons) will be 
designated for plant use while the majority would be reserved for fire water. 

There would be a dirt access road leading to the groundwater production wells. The water 
supply line would go from the wells to the paved road on the northwest corner of Ivanpah 1 
and run north to the administration and maintenance complex, Ivanpah 2, and Ivanpah 3 
along the same corridor as the gas line; and south to Ivanpah 1 along the paved access road 
leading to the power block.  

In addition, a monitoring well would be installed southeast of the administration and 
maintenance complex near the northwest corner of Ivanpah 1. 

A package treatment plant will be used at the administration and maintenance complex to 
treat sanitary wastewater. Portable toilets will be placed within the power block areas of 
each facility, and will be serviced by a waste management firm on a regular basis. 

A number of utilities will be routed between the individual facilities (internal utility 
corridors) and the combined facilities (external utility corridors). Within each Ivanpah SEGS 
facility, there will be a utility corridor that connects to the common area and the SCE 
substation. Each utility corridor will contain overhead electrical lines and 
telecommunication (fiber-optic) cables, and underground water and natural gas lines. The 
underground utility corridors will run parallel to the local access roads between the facilities 
and the common area. 

Ivanpah 1, 2, and 3 would be interconnected to an existing SCE grid through an upgraded 
SCE 115-kV line passing between Ivanpah 1 and 2 on a northeast-southwest utility corridor. 
A new 115/220-kV SCE substation (Ivanpah substation) will be constructed between 
Ivanpah 1 and 2 that will be used to connect Ivanpah SEGS to the electrical grid. 
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External to the Ivanpah SEGS project, utilities including natural gas pipelines, 
telecommunications, and transmission lines will require upgrades or new construction. 
Natural gas for the package boilers at each plant will be delivered to the project via new 
4- to 6-inch pipeline that will connect to the existing Kern River Gas Transmission line 
located 0.5 mile north of Ivanpah 3.  

The telecommunication path from the Ivanpah substation to local carrier facilities would 
interface at the Mountain Pass area, and would consist of fiber-optic cable to be installed 
overhead on existing poles and through new underground conduits to be constructed in the 
substation and telecom carrier interface point.  

Natural gas would be used as a supplementary fuel during project operation and each plant 
contains a small-package, natural gas-fired start-up boiler.  

The existing gravel Colosseum Road will be upgraded to an asphalt-paved road between 
the project site and the existing asphalt-paved road near the Primm Golf Club. Additionally, 
the existing Colosseum Road will be relocated to the south of Ivanpah 2 to avoid passing 
through the Ivanpah 2 heliostat fields.  

Maintenance paths, located concentrically around power block, will provide access to the 
heliostat mirrors for maintenance and cleaning. The paths will be located between every 
other row of heliostats and will not be graded. There will also be maintenance paths on the 
inside perimeter of the project boundary fence. In addition, dirt roads will be installed 
diagonally through the heliostat fields and used for access to the heliostat maintenance 
paths. These dirt roads will follow existing topography.  

An administration and maintenance complex will be located north of the entrance to the 
Ivanpah 1 plant. 

The following public trails will be rerouted to allow continued use and access to the 
Ivanpah Valley and environs: 

• Trial 699226, which passes through the northern third of Ivanpah 3, would be rerouted 
along the northern border of Ivanpah 3; 

• Trail 699198 which passes between Ivanpah 2 and 3, would be rerouted between those 
two proposed plants; 

• Unnumbered trail on the east side of Ivanpah 3, (north of the limestone outcrop), would 
be relocated outside the project site to provide access to the limestone outcrop. 

Figure 20 shows the site boundary plan. Figures 2 and 21 show the site layout and location 
of all existing and proposed pipelines and roads. Figures 3 and 4 show the layout and utility 
plans for the Construction Logistics Area located between Ivanpah 1 and 2; Figures 5 
through 7 and 17 are the roadway, utility, and power block plans for Ivanpah 1. Figure 15 
shows the access roadway plan.  
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3.1 Unique Site Features 
3.1.1 Watercourses 
The project area is located in the Ivanpah hydrologic unit of the South Lahontan Watershed, 
which includes approximately 278,486 acres in the Ivanpah and Pahrump Valleys of 
California and Nevada. In this area, all drainage is internal with the rapid runoff from 
mountains and alluvial fans collecting in closed basins in the Ivanpah Valley. Major surface 
water features within the Ivanpah Valley include Ivanpah Lake, Roach Lake, and numerous 
springs and ephemeral washes. The Ivanpah Valley is a topographically closed basin and 
surface water drainage evaporates on Ivanpah Lake or Roach Lake. The Ivanpah Valley is 
part of a larger hydrologic system that includes both Ivanpah Valley and Jean Lake Valley. 
The portion of the valley in California is generally referred to as Ivanpah South, while the 
portion of the basin in Nevada is generally referred to as Ivanpah North.  

The project site is located within the Ivanpah South portion of the valley. Ivanpah South 
includes the 35-square-mile Ivanpah Lake, several ephemeral waterways, and scattered 
springs along the mountain front. Overall surface drainage in Ivanpah South is towards 
Ivanpah Lake (DWR, 2004). Ivanpah Lake is located approximately 2 miles east and down 
slope of the project area. Waterways in or near the project site include unnamed ephemeral 
washes. These ephemeral washes typically flow only in response to storm events. There are 
two mapped springs, Whisky Spring and Ivanpah Spring, located approximately 1.6 miles 
west of the proposed project site in the foothills of the Clark Mountains. There are no 
springs located on the project site.  

3.1.2 Other Critical Areas 
The project area is dissected by numerous ephemeral washes ranging in size from small 
(1 to 4 feet wide), weakly expressed erosional features to broad (over 10 feet wide) 
drainages. The active flow channels are devoid of vegetation and typically have a sandy-
gravel substrate, although some washes also contain cobble and scattered larger rocks. 
Throughout the project area the majority of the washes are associated with Mojave Creosote 
Bush Scrub habitat. Species such as cheesebush, are common in some medium- to 
large-sized washes; especially in braided channels that contain slightly elevated areas 
intermixed with the active flow channels. Mojave Wash Scrub is limited to the larger washes 
(typically over 15 feet) with sandy gravel substrate and well defined banks.  

Approximately 198.72 acres of ephemeral washes were identified and mapped in the project 
study area. Small to medium sized washes are common and widespread throughout the 
entire project area, while the larger washes are most abundant in the northern section of 
Ivanpah 3 as well as the eastern side of Ivanpah 2. The larger washes tend to dissipate into 
smaller, more braided channels as they progress downslope. No other wetlands or waters 
were identified in the project area. Locations of watercourses and critical areas such 
ephemeral washes are shown in Figures 8 and 9. 
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3.2 Construction Site Estimates 
3.2.1 Precipitation 
The project site is located in southern California’s Mojave Desert in the Ivanpah Valley. 
Ivanpah Valley is a semi-arid, topographically closed basin. Average annual precipitation at 
the project site from 1971 to 2000 was between 5.5 and 6.7 inches. Most of the precipitation 
in the project area falls during January through March and July through September. The 
estimated rainfall for a 100-year 24-hour event is 3.28 inches, and 2.83 inches for a 6-hour 
event. For a 10-year 24-hour event the estimated rainfall is 1.92 inches, and 1.60 inches for a 
6-hour event 3 (site characterization Technical Memoranda associated with stormwater 
modeling efforts are included in Attachment C). 

3.2.2 Drainage 
Stormwater runoff at the site is predominantly sheet flow from west to east, eventually 
discharging into Ivanpah Dry Lake. In support of a low-impact design (LID), with exception 
of the power block areas, solar field development will maintain sheet flow where possible, 
with water exiting the site in existing natural contours and flows. In addition, the majority 
of the project site will maintain the original grades and natural drainage features and, 
therefore, requires no added storm drainage control.  

Existing small to moderate ephemeral washes will remain intact at locations capable of 
being traversed by installation equipment. Large ephemeral washes will be graded to the 
extent necessary to provide equipment access. In limited areas such as the power blocks and 
administrative areas, a storm drainage system will be designed using diversions channels, 
by-pass channels, or swales to direct run-on flow from up-slope areas, and run-off flow 
through and around each facility (Figure 9). The design will be developed for sheet flow for 
all storm events less than or equal to a 100-year, 24-hour storm event. Diversion channels 
will be designed so that a minimum ground surface slope of 0.5 percent shall be provided to 
provide positive, puddle-free drainage. Storm drainage channels will be sized to convey 
floods at relatively low velocities that will not result in significant scour or particle 
transport, and may be lined with a non-erodible material such as compacted rip-rap, geo-
synthetic matting, or engineered vegetation. A sediment transport analysis will be 
completed prior to finalization of the SWPPP.  

Stormwater will be allowed to sheet flow across roads. An “Irish Bridge” style crossing will 
be constructed where permanent asphalt paved access roads cross major ephemeral washes 
on the site (see Figure 10 and Figure 22). The Irish Bridges will be constructed of reinforced 
concrete or gabion baskets and are being designed to prevent the scour and washout of 
major asphalt access roads during storm events (Figure 24). 

When necessary, offsite stormwater drainage will be collected using a system of swales, 
berms, and existing ephemeral washes to control and direct stormwater through and 
around the Ivanpah SEGS site.  

                                                      
3 The general accepted design standard for a BMP is to a precipitation intensity of a 10-year, 6-hour event. The majority of the 
operational BMPs at the site, however, have been designed to a precipitation intensity of 100-year, 24-hour event.  
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The stormwater drainage system will be designed by using the Soil Conservation Service 
(SCS) method (TR-55), and by determining the amount of rainfall during a specific rainfall 
storm event. This method is in accordance with requirements specified in the most current 
version of the San Bernardino County and Clark County requirements. 

All surface runoff during and after construction will be controlled in accordance with the 
requirements of the NPDES General Permit for Construction Activities, the requirements of 
the San Bernardino Water Quality Management Plan manual, and all other applicable laws, 
ordinances, regulations and standards. Stormwater management practices will follow the 
California Stormwater Quality Association (CASQA) California Stormwater BMP 
Handbook for Construction.  

As described previously, this SWPPP will be updated once the final site layout, site 
drainage, and erosion control design has been completed. Design drawings would be 
incorporated into the SWPPP once this information is available.  

3.2.3 Hydraulic Analysis 
Preliminary stormwater calculations are located in Attachment C. The watershed of the 
project area is 14,856 acres in size. 

Hydrology calculations will be performed using methods that, at a minimum, adhere to the 
TR-55 (SCS) method. Calculations will determine the amount of pre- and post-development 
stormwater run-on and run-off for each basin or sub-basin within each facility.  

San Bernardino County and Clark County requirements will be used (where applicable) to 
classify soil characteristics, expected soil types, and other design criteria necessary for use 
with the TR-55 calculations. Offsite flows will be determined using the western watershed 
boundaries from available state watershed information, contour intervals, and available soil 
mapping information. Watersheds will be further broken down into sub-basins as required 
to determine the western flow from the ephemeral washes upslope of the Ivanpah SEGS 
project areas. This process is necessary to determine the offsite flow required to design the 
bypass channels through the developed Ivanpah SEGS site.  

The following are estimates at the construction site: 

Construction site area  4,060 acres 

Percentage impervious area before construction 2.0% 

Runoff coefficient before construction 0.17 

Percentage impervious area after construction  3.2% 

Runoff coefficient after construction 0.21 

Anticipated stormwater flow onto the construction site: 10-year, 6-hour 4,200 cfs 
900 ac-ft 

Anticipated stormwater flow onto the construction site: 100-year, 24-hour 10,700 cfs  
2,500 ac-ft 
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Anticipated stormwater flow off the construction site: 10-year, 6-hour 2,200 cfs  
650 ac-ft 

Anticipated stormwater flow off the construction site: 100-year, 24-hour 6,500 cfs 
2,100 ac-ft 

3.3 Project Schedule/Water Pollution Control Schedule 
Construction would take place over approximately 48 months, from the first quarter of 2010 
to the fourth quarter 2013. Commercial operations are expected to commence in 2011 at 
Ivanpah 1, in 2012 at Ivanpah 2, and in 2013 at Ivanpah 3. Major milestones are listed in Table 
3.3-1. Table 3.3-2 lists the anticipated project schedule. A more detailed project schedule will 
be provided in a future draft of this SWPPP once more detailed information on the project 
design and construction are known and a Contractor has been selected.  

TABLE 3.3-1 
Project Schedule Major Milestones 

Activity Date 

Begin Construction First Quarter 2010 

Ivanpah 1 Commercial Operation Fourth Quarter 2011 

Ivanpah 2 Commercial Operation Fourth Quarter 2012 

Ivanpah 3 Commercial Operation Fourth Quarter 2013 

 

The rainy season in this region of California is defined as August 1 through October 1 and 
November 1 through May 1.  

TABLE 3.3-2 
Anticipated Project Schedule 

Activity  Approximate Date/Timeframe 

Phase 1 Site Construction  

Start Phase 1 Construction. First Quarter 2010 

Mobilization.  

Delineate and mark the boundaries of the construction zone.  

Stabilize construction entrance/exit and roadway (BMP TR-1 and BMP TR-2); 
tire wash in accordance with BMP TR-3. 

 

Establish parking and staging areas for vehicle and equipment storage, 
maintenance, and fueling in accordance with BMPs NS-8, NS-9, and NS-10. 

 

Establish laydown area(s) for materials storage/staging in accordance with 
BMPs WM-1 through WM-6. 

 

Establish concrete washout area in accordance with BMPs WM-8, NS-12, 
and NS-13. 

 

Clear & Grub - Strip topsoil.  
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TABLE 3.3-2 
Anticipated Project Schedule 

Activity  Approximate Date/Timeframe 

…to be completed…  

All Phases 

Inspect and maintain BMPs. All Phases Continuously 

Store additional soil stabilization and sediment control products onsite. All Phases Continuously 

 

Construction will generally be scheduled to occur between 5:00 a.m. and 7:00 p.m. on 
weekdays and Saturdays. Additional hours may be necessary to make up schedule 
deficiencies, or to complete critical construction activities (e.g., pouring concrete at night 
during hot weather, working around time-critical shutdowns and constraints). During some 
construction periods and during the startup phase of the project, some activities may 
continue 24 hours per day, 7 days per week. 

3.3.1 Mobilization 
The selected Contractor will mobilize and develop temporary construction facilities and 
laydown areas within the construction logistics area (between Ivanpah 1 and 2) and adjacent 
to the power block of the unit being constructed. Clearing and grubbing will start in the 
power block area and last 4 months. Areas cleared and grubbed will be smoothed by 1 
grader and compacted by 2 vibrating rollers over a period of 5 months.  

3.3.2 Heliostat Erection 
Solar field erection works will require at least two pre-assembly sheds for assembling 
heliostat structures. Approximately 55,000 heliostats will need to be erected in each Ivanpah 
1 and 2, with Ivanpah 3 requiring about 104,000 heliostats. Fabrication buildings will be 
used to assemble heliostats and for other work during all three construction phases. These 
buildings will be located in the construction logistics area, which is situated between 
Ivanpah 1 and 2. Once construction of Ivanpah 3 is complete, the temporary buildings will 
be removed and the area restored.  

The heliostats are installed in two steps using LID principles. Initially, the support pylons 
are installed using a sonic (vibratory) technology, and then the mirrors and aiming system 
are mounted to the pylon. Installation of the 6-inch galvanized heliostat pylons is presently 
planned to be installed with a rubber-tire hydraulic machine. The pylons will be vibrated 
into the ground and the machine will further be stabilized with outriggers. The siting of 
pylons will be guided by global positioning system technology. The vibratory installation 
allows the 6-inch diameter pylons to be embedded in the ground without the use of 
conventional drilling techniques, or generation of drill cuttings. The installation of the 
heliostat mirrors will be accomplished with a rough terrain crane. The crane will be able to 
mount mirrors to four pylons before moving to next location. Mirrors will be delivered by a 
lightweight All Terrain Vehicle (ATV) and light weight trailers. 



SECTION 3: PROJECT DESCRIPTION 

SAC/357891 (CONSTRUCTIONSWPPP_ADDRAFT_5-13-08.DOC) 3-9 

3.3.3 Power Block and Towers 
Concrete, mechanical and electrical works will be performed over a period of 15 to 16 
months. The construction logistics area, located between Ivanpah 1 and 2, will be used for 
the fabrication sheds and construction parking. Construction parking may also occur near 
the power blocks. However, temporary laydown of materials at each site will generally 
occur in the vicinity of active construction work.  

3.4 Areas to be Cleared and Graded 
The existing site has about a 5 percent relatively uniform natural slope up from west to east, 
located on a relatively small alluvial runoff drainage basin, which can be accommodated by 
the heliostat fields. Using an LID approach, open spaces will be preserved and left 
undisturbed as much as possible with respect to site topography and access requirements. 

Vegetation will be cleared in areas that do not need leveling or grading but where the 
existing terrain will not permit access of installation equipment and materials during 
construction. Vegetation will be cut at a height that allows clearance for heliostat function 
and leaves the root structures intact. The vegetation will be cut with a flail-type mower 
mounted on skids, which will be mounted on a low-ground pressure tractor (approximately 
4.2 pound per square inch [psi]). Occasional cutting of the vegetation may be required to 
control plant regrowth that could affect heliostat mirror movement. Where existing site 
topography is favorable, the natural drainage features will be maintained 

Clearing and grubbing (roots to be removed) of the site is to be performed as required for 
access roads for each facility, power blocks, construction parking and laydown areas, and in 
other common areas where the existing topography requires modification in order to 
provide access for installation equipment and materials during construction (reference 
Figures 11 through 14).  

Crossing of existing washes will be achieved by the proper equipment selected and/or 
designed for project. Equipment selection will consider the following: 

• Maximum slope capabilities 
• Wheel base 
• Width of footprint 
• Weight of equipment and ground pressure exerted 

At some washes, slopes may be too steep for equipment, and cuts into the side of the 
existing embankments may be necessary. At portions of the site, surface rocks and boulders 
may be relocated to allow proper installation of heliostats and facilities. Boulders will be 
harvested using a Caterpillar 950 (gross vehicle weight of 40,000 pounds [lbs] or similar), 
front-end wheel loaded with high floatation tires. The tires will generate much less impact 
than standard Caterpillar tires. The loader will be equipped with a skeleton bucket to 
harvest rocks larger than about 10 or 12 inches in diameter.  

The rocks are concentrated in zones within the northeastern 170-acre area of Ivanpah 3. In 
this area, there may be up to 135,000 cubic yards (yd3) of material graded and rock 
harvested. These rocks and boulders will be used for rip-rap and other uses where possible. 
These areas of light grading will not be compacted to optimum moisture content; rather 
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compaction efforts will attempt to attain natural compaction to ensure existing infiltration 
rates. Site grading will be designed to maintain all local materials on site and minimize the 
import of offsite material.  

Heavy to medium grading will be performed within the Ivanpah SEGS project’s proposed 
receiver tower and power block areas, the substation, and within the administration 
building area. Within each of these individual areas, the Applicant will approximately 
balance earthwork cuts and fills. The total quantity of cut anticipated for these areas is 
approximately 110,000 cubic yards. The majority of earthwork in the power block and 
common areas will be excavated and compacted with Caterpillar D-9 size bulldozers and 
sheepsfoot compactors. These areas will be compacted to the recommendations of the 
geotechnical report.  

The surface soil grade of each facility will be designed to provide the minimum 
requirements for access of installation equipment and materials during site construction and 
operations. Most of the natural drainage features will be maintained and any grading 
required will be designed to promote sheet flow where possible. 

Areas disturbed by grading will be hydro-mulched, (or as specified in the revised Closure, 
Revegetation and Rehabilitation Plan), and/or protected by other erosion control BMPs. 

Grade is to be designed to provide positive drainage of rainfall runoff away from each 
structure.  

Embankments and excavated areas shall have the following slopes: 

• Permanent embankments and excavations: 3 horizontal to 1 vertical (3:1) or flatter. 
• Temporary embankments and excavations: In accordance with California’s 

Occupational Safety and Health Administration (CalOSHA) requirements for 
excavation. 

Slopes of excavated areas may be hydro-mulched (or as specified in the revised Closure, 
Revegetation and Rehabilitation Plan), to help eliminate and protect soils from rutting and 
scouring. Surface water will not to be permitted to flow uncontrolled down any 
embankment slope. 

Where grade surface is flat or rises from the edge of an excavation, the top of the excavated 
slope will be protected by a low berm that will extend to a point at each end where the 
grade has a positive slope away from the excavation. The stormwater runoff discharge from 
this protective system will be directed to the edge of the excavation to prevent edge and 
slope scour. 

Where job conditions require the temporary use of excavated slopes steeper than listed 
above, the cutting of such slopes and protective means employed will maintain the stability 
of the slopes in accordance with OSHA Part 1926, Subpart P. 

Slopes of embankments will be protected against rutting and scouring during construction 
in a manner similar to that required for excavated slopes. 

Reusable local materials will be hauled to lay-down areas for reuse or placed directly in the 
fill or backfill locations. A stone crusher facility may be utilized on site for the production of 
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sub-grade materials (gravel) from local stone. Fill and backfill material will be compacted to 
the requirements of the project geotechnical report. Material that do not meet the 
requirements for fill, backfill, or sub-grade shall be disposed of on site in locations 
designated by the Applicant. 

Finish grade in the solar field areas will maintain natural drainage features where practical 
and grading is to be designed to promote sheet flow where possible.  

Parking areas for construction workers and laydown areas for construction materials will be 
prepared. Detailed information regarding the location of the laydown and parking areas 
within the solar field will be developed and incorporated into the Final SWPPP after a 
Contractor is hired. 

The existing Colosseum Road will be upgraded to an asphalt-paved road between the 
project site and the existing asphalt-paved road near the Primm Golf Club. Additionally, a 
portion of the existing Colosseum Road will be relocated to the south of Ivanpah 2 to avoid 
passing through the heliostat fields.  

Maintenance paths, located concentrically around power block and between every other 
row of heliostats, will not be graded. There will also be maintenance paths on the inside 
perimeter of the project boundary fence. These paths will be used to monitor and maintain 
the perimeter fence. In addition, dirt roads will be installed diagonally through the heliostat 
fields and used for access to the heliostat maintenance paths. These dirt roads will follow 
existing topography.  

After final site design and prior to any soil disturbance, the Applicant will prepare the Final 
SWPPP. The Final SWPPP will include the location of BMPs to be used, installation 
instructions, and maintenance schedules for each BMP.  

3.5 Location of Disposal Areas, Fills or Other Special Areas 
All excavated soil will be used onsite for grading and leveling purposes and no soils will be 
disposed of offsite.  

3.6 Existing and Proposed Topography 
The site has about a 5 percent relatively uniform natural slope up from west to the east, 
which can be accommodated by the heliostat fields (Figure 16). The sites’ topography varies 
across each heliostat field requiring different levels of disturbance to obtain the final 
topography suitable for the erection and operation of the heliostats. In areas where the 
existing terrain will permit access, grading will be restricted and only vegetation will be 
cleared. In areas where the existing topography requires modification, access will be 
improved by leveling (cut and filling) or conventional grading (where required).  

At completion of the project, onsite drainage will be accomplished through gravity flow. 
Stormwater will flow through the heliostat fields and be diverted around structures such as 
the power blocks on their north and south sides in drainage channels, to channel storm 
runoff around each area before overflowing through native stone rip-rap to reinstate natural 
sheet flow conditions (Figures 9, 23, and 24).  
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3.7 Volumes of Cut and Fill 
The grading of the site to design elevations will require cut and fill. Preliminary cut and fill 
volumes for each project element will be available as part of the 90 percent design package. 
Trenches excavated for the underground utilities will be entirely refilled. No surplus soil is 
expected. The updated information will be incorporated into the Final SWPPP.  

3.8 Contact Information/List of Responsible Parties 
Table 3.8-1 lists the individuals responsible for stormwater pollution prevention.  

TABLE 3.8-1 
List of Responsible Individuals 

Name/Company Responsibility Phone Number Address 

TBD Project Manager   

TBD  Stormwater Pollution 
Prevention Manager 

  

 

The SWPPM shall have primary responsibility and significant authority for the 
implementation, maintenance, inspection and amendments to the approved SWPPP. The 
SWPPM will be available at all times throughout the duration of the project. Duties of the 
SWPPM include but are not limited to: 

• Ensuring full compliance with the SWPPP and the Permit 

• Implementing all elements of the SWPPP, including but not limited to: 

− Implementation of prompt and effective erosion and sediment control measures 
− Implementing all non-stormwater management, and materials and waste 

management activities such as: monitoring discharges (dewatering, diversion 
devices); general site clean-up; vehicle and equipment cleaning, fueling and 
maintenance; spill control; ensuring that no materials other than stormwater are 
discharged in quantities which will have an adverse effect on receiving waters or 
storm drain systems; etc. 

• Pre-storm inspections 

• Storm event inspections 

• Post-storm inspections 

• Routine inspections as specified in the project’s specifications or described in the SWPPP 

• Updates/Amendments to the SWPPP, as needed 

• Preparing annual compliance certification for owner’s, or owner’s authorized 
representative, signature 

• Ensuring elimination of all unauthorized discharges 



SECTION 3: PROJECT DESCRIPTION 

SAC/357891 (CONSTRUCTIONSWPPP_ADDRAFT_5-13-08.DOC) 3-13 

• The SWPPM shall be assigned authority by the Contractor to mobilize crews in order to 
make immediate repairs to the control measures 

• Coordinate with the Contractor to assure all of the necessary corrections/repairs are 
made immediately, and that the project complies with the SWPPP, the Permit and 
approved plans at all times 

• Submitting Notices of Discharge and reports of Illicit Connections or Illegal Discharges 
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SECTION 4 

References 

The following documents are made a part of this SWPPP by reference: 

• State Water Resources Control Board (SWRCB) Order No. 99-08-DWQ, National 
Pollutant Discharge Elimination System (NPDES) General Permit No. CAS000002, Waste 
Discharge Requirements (WDRs) for Discharges of Storm Water Runoff Associated with 
Construction Activity. 

• California Stormwater BMP Handbook – Construction, January 2003 
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SECTION 5 

Body of SWPPP 

5.1 Objectives 
This SWPPP has six main objectives: 

• Identify all pollutant sources, including sources of sediment that may affect the quality 
of stormwater discharges associated with construction activity (stormwater discharges) 
from the construction site, and 

• Identify non-stormwater discharges, and 

• Identify, construct, implement in accordance with a time schedule, and maintain BMPs 
to reduce or eliminate pollutants in stormwater discharges and authorized non-
stormwater discharges from the construction site during construction, and 

• Develop a maintenance schedule for BMPs installed during construction designed to 
reduce or eliminate pollutants after construction is completed (post-construction BMPs). 

• Identify a sampling and analysis strategy and sampling schedule for discharges from 
construction activity which discharge directly into water bodies listed on Attachment 3 
of the Permit (Clean Water Act Section 303(d) [303(d)] Water Bodies listed for 
Sedimentation). 

• For all construction activity, identify a sampling and analysis strategy and sampling 
schedule for discharges that have been discovered through visual monitoring to be 
potentially contaminated by pollutants not visually detectable in the runoff. 

This SWPPP conforms with the required elements of the General Permit No. CAS000002 
issued by the SWRCB. This SWPPP will be modified and amended to reflect any 
amendments to the Permit or any changes in construction or operations that may affect the 
discharge of pollutants from the construction site to surface waters, groundwaters, or the 
municipal separate storm sewer system (MS4). The SWPPP will also be amended if it is in 
violation of any condition of the Permit or has not achieved the general objective of 
reducing pollutants in stormwater discharges. The SWPPP shall be readily available onsite 
for the duration of the project. 

5.2 Vicinity Map 
Vicinity, site, and project maps are located in Attachment B. 

5.3 Pollutant Source Identification and BMP Selection 
5.3.1 Inventory of Materials and Activities that May Pollute Stormwater 
The following is a list of construction materials that will be used and activities that will be 
performed that will have the potential to contribute pollutants, other than sediment, to 
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stormwater runoff (control practices for each activity are identified in the Water Pollution 
Control Drawings (WPCDs) and/or in Sections 500.3.4 through 500.3.9: 

• Vehicle fluids, including oil, grease, petroleum, and coolants  
• Asphaltic emulsions associated with asphalt-concrete paving operations  
• Cement materials associated with portland cement concrete (PCC)  
• Base and subbase material 
• Joint and curing compounds 
• Concrete curing compounds 
• Paints  
• Solvents, thinners, acids 
• BMP materials  
• Treated lumber (materials and waste) 
• PCC rubble 
• General litter 

Construction activities that have the potential to contribute sediment to stormwater 
discharges include: 

• Clear and grub operations 
• Grading operations 
• Paving operations 
• Boring operations 
• Delivery/transportation operations 
• Utility excavation operations 
• Foundation/structure construction operations 
• Vehicle and equipment cleaning, fueling, and maintenance 
• Painting 

Attachment D lists BMPs that have been selected for implementation in this project. 
Implementation and location of BMPs are shown on the WPCDs in Attachment B. Narrative 
descriptions of BMPs to be used during the project are listed by category in each of the 
following SWPPP sections. Attachment E includes a list, and/or copies of the fact sheets of 
all the BMPs selected for this project. Attachments D and E will be updated by the 
Contractor and included in the Final SWPPP. 

5.3.2 Existing (Pre-Construction) Control Measures 
None. 

5.3.3 Existing Data Describing the Soil 
The project area is characterized by a desert scrub community dominated by creosote bush 
(Larrea tridentata) and white bursage (Ambrosia dumosa). The ground surface is primarily 
comprised of coalesced and dissected alluvial fans and desert washes. 

It is unlikely that, with exception of light cattle grazing, there has been any other historical 
use of the site. Soils in the area are not expected to be contaminated. No existing site features 
have, as a result of past usage, contributed pollutants to stormwater (e.g., toxic materials 
that have been treated, stored, disposed of, spilled, or leaked onto the construction site). 
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Table 5.3.3-1 summarizes the characteristics of each of the individual soil mapping units in 
the project vicinity including the site boundaries and the project’s linear facilities. Some of 
the soil characteristics summarized in the table are texture, drainage, and permeability. 
In general, soils throughout the project site are coarse-grained and gravelly (Terracon 
Consultants, INC., 2007). The land capability classes for soils in the project area are either 
6 or 7 and are considered to have severe limitations that make them unsuitable for 
cultivation. Land uses for these soils are limited to pasture, range or wildlife habitat. Natural 
vegetation is typically very sparse and dominated by salt- and drought-tolerant species. 

TABLE 5.3.3-1 
Soil Mapping Unit Descriptions and Characteristics 
Map Unit Description 

3000 Copperworld Association – slope class (30 to 60%) 
• Somewhat excessively drained 
• Shallow soils 
• Formed on mountains in residuum and colluvium from metamorphic rock 
• Gravelly sandy loam surface and subsurface 
• Permeability is moderately low to high 
• Runoff is very high 
• Capability Class 6e 
• Taxonomic class: loamy, mixed, superactive, thermic Lithic Haplargids 
• Elevation range from 3,210 to 5,250 feet 

3520 Arizo loamy sand – slope class (2 to 8%) 
• Excessively drained 
• Alluvial fans, inset fans, fan aprons, fan skirts, stream terraces 
• Formed in alluvium derived from metamorphic and sedimentary rock 
• Loamy sand surface over gravelly sand subsurface 
• Permeability is rapid to very rapid  
• Runoff is very low to medium 
• Soils are moderately alkaline 
• Capability Class 6e 
• Taxonomic class: sandy-skeletal, mixed, thermic Typic Torriorthents 
• Elevation range from 2,620 to 3,940 feet 

3660 Colosseum Association – slope class (2 to 4%) 
• Somewhat excessively drained 
• Alluvial fan aprons 
• Formed in alluvium derived from limestone and dolomite 
• Fine sandy loam surface over gravelly loamy sand substratum 
• Permeability is rapid to very rapid  
• Capability Class 7s 
• Taxonomic class: sandy-skeletal, carbonatic, thermic Typic Haplocalcids 
• Elevation range from 2,620 to 3,440 feet 

4122 Popups sandy loam– slope class (4 to 30%) 
• Well drained 
• Moderately deep to a hardpan, formed on fan remnants from mixed alluvium  
• Sandy loam surface and subsurface over stratified gravelly sandy clay loam and gravelly coarse 

sandy loam 
• Permeability is moderately rapid above the hardpan 
• Runoff is negligible to medium 
• Capability Class 6e 
• Taxonomic class: coarse-loamy, mixed, superactive, thermic Argidic Argiurids 
• Elevation range from 3,380 to 3,870 feet 

Note: Soil characteristics are based on soil mapping provided in the published online soil survey (NRCS 2007) and 
a review of corresponding Official Series Descriptions. Soil map units described above are limited to those 
mapped in the vicinity of the Ivanpah SEGS project and associated linear features. 
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5.3.4 Erosion Control  
Erosion control, also referred to as soil stabilization, is a source control measure that is 
designed to prevent soil particles from detaching and becoming transported in stormwater 
runoff. Erosion control BMPs protect the soil surface by covering or binding soil particles. 
The project will incorporate erosion control measures required by regulatory agency 
permits, contract documents, and other measures selected by the Contractor  

To reduce erosion, project construction will minimize land disturbance by limiting 
construction activities only to areas that are essential to the installation and operation of 
the project.  

Grading is not intended to level the site, but rather to prepare the site for installation and 
future maintenance of the heliostats. Vegetation will only be cleared in areas where the 
existing terrain will not permit access of installation equipment and materials during 
construction. Vegetation will be cut at a height that allows clearance for heliostat function 
and leaves the root structures intact to anchor the soil, reducing the potential for erosion. 
At this time it is unknown whether the cleared vegetation will be burned, or mulched into 
the soil, and/or stockpiled for transport offsite. The matter is being discussed with the 
regulatory agencies and the information will be incorporated into the Final SWPPP. 
BLM may also open the site prior to grading to allow the public to salvage succulents. 
If salvage is allowed, it will be done in accordance with the Closure, Revegetation and 
Rehabilitation Plan. 

Clearing and grubbing (roots to be removed) and extensive site grading will be limited to 
the power block areas, receiving towers, major access roads, possibly the rerouted trails, the 
substation, and in common areas where the existing topography requires modification in 
order to provide access for installation equipment and materials during construction. 
Disking and light grading may be used prior to compaction by rolling. Disturbed soils that 
are permanently covered by project facilities will be compacted to reduce the rainfall 
absorptive capacity and vegetative productivity of the soils.  

It will be necessary to segregate and stockpile surface soils and organic matter during 
construction and excavation. In areas of substantial grading, native vegetation may be 
harvested for possible reuse to obtain-long term soil stabilization. All excavated soils are to 
be reused during construction at the site to prevent subsequent erosion and sedimentation 
issues. Materials suitable for backfill will be stored in stockpiles at designated locations 
using proper erosion and sediment control methods. 

BMPs will be implemented to follow the progress of grading and construction. As the 
locations of soil disturbances change, erosion and sedimentation controls will be adjusted 
accordingly to control stormwater runoff at the downgrade perimeter. BMPs will be in place 
throughout the entire construction period. 

Non-active areas will be stabilized as soon as feasible after construction is complete and no 
later than 14 days after construction in that portion of the site has temporarily or 
permanently ceased. 
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Sufficient erosion control materials will be maintained onsite to allow implementation in 
conformance with Permit requirements and described in this SWPPP. This includes 
implementation requirements for active areas and non-active areas that require deployment 
before the onset of rain. 

A mitigation monitoring plan also will be developed in conjunction with BLM and 
California Energy Commission Staff to set performance standards and monitor the 
effectiveness of BMPs. This plan will address the timing and methods of such measures, as 
well as reporting and response requirements. Personnel will receive training to conduct 
their jobs properly and recognize and report abnormal/adverse situations so that they can 
be quickly corrected. 

Maintenance of BMPs will be according to measures outlined in the applicable CASQA 
Handbook BMP factsheets. 

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures. The following general erosion control measures may be used during various 
phases of the project: 

• Proper scheduling and sequencing of activities (EC-1) 
• Preservation of existing vegetation (EC-2) 
• Hydraulic mulch (EC-3) 
• Soil Binders (EC-5) 
• Straw mulch (EC-6) 
• Placement of geotextiles, plastic covers, and erosion control blankets/mats (EC-7) 
• Earth dikes and drainage swales (EC-9) 
• Velocity dissipation devices (EC-10) 
• Slope Drains (EC-11) 
• Streambank stabilization (EC-12) 

5.3.5 Sediment Control 
Sediment controls are intended to complement and enhance the selected erosion control 
measures and reduce sediment discharges from active construction areas. Sediment controls 
are designed to intercept and settle out soil particles that have been detached and 
transported by the force of water. The project will incorporate sediment control measures 
required by regulatory agency permits, contract documents, and other measures selected by 
the Contractor.  

Stone filters and check dams will be strategically placed throughout the project site to 
provide areas for sediment deposition and to promote the sheet flow of stormwater. Where 
available, native materials (rock and gravel) will be used for the construction of the stone 
filter and check dams. In addition, diversion berms are to be used to redirect stormwater, as 
required. 

Groundwater will be applied to disturbed soil areas of the project site to control dust and 
maintain optimum moisture levels for compaction as needed.  
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The existing Colosseum Road will be upgraded to an asphalt-paved road between the 
project site and the existing asphalt-paved road near the Primm Golf Club. All public 
roadways (Yeats Well Road and Colosseum Road) will be maintained free from dust, dirt 
and debris caused by construction activities. These streets will be swept at the end of the 
day if visible soil materials are carried onto them. 

Stockpiles will be covered prior to forecasted storm events and during windy conditions.  

BMPs will be deployed in a sequence to follow the progress of grading and construction. 
As the locations of soil disturbance change, sedimentation controls will be adjusted 
accordingly to control stormwater runoff at the downgrade perimeter. 

Sufficient quantities of temporary sediment control materials will be maintained onsite 
throughout the duration of the project, to allow implementation of temporary sediment 
controls in the event of predicted rain, and for rapid response to failures or emergencies, in 
conformance with other Permit requirements and as described in this SWPPP. This includes 
implementation requirements for active areas and non-active areas before the onset of rain. 

A mitigation monitoring plan also will be developed in conjunction with BLM and 
California Energy Commission Staff to set performance standards and monitor the 
effectiveness of BMPs. This plan will address the timing and methods of such measures, as 
well as reporting and response requirements. Personnel will receive training to conduct 
their jobs properly and recognize and report abnormal/adverse situations so that they can 
be quickly corrected. 

Maintenance of BMPs will be according to measures outlined in the applicable CASQA 
Handbook BMP factsheets. 

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures. The following general sediment control measures may be used during various 
phases of the project: 

• Silt fences (SE-1) 
• Sediment basin (SE-2) 
• Sediment trap (SE-3) 
• Check dams (SE-4) 
• Fiber Rolls (SE-5) 
• Gravel bag berm (SE-6) 
• Street Sweeping and Vacuuming (SE-7) 
• Sandbag Barrier (SE-8) 
• Wind Erosion Control (WE-1) 
• Stockpile management (WM-3) 

5.3.6 Tracking Control 
A stabilized entrance/exit and tire washing stations will be in place to minimize or 
eliminate soils from being tracked off the project site from vehicles (see Figure 27). Primary 
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access to the site is via the Yates Well Road interchange on I-15, and Colosseum Road to the 
west of the Primm Valley Golf Club. A part of Colosseum Road will be re-routed between 
Ivanpah 1 and Ivanpah 2 and paved from the Primm Valley Golf Club to the project site.4 In 
addition, the access roads to individual plants will be paved from their point of connection 
with Colosseum Road to the power block. Figure 25 depicts typical roadway details.  

The construction parking and laydown areas will be stabilized with coarse gravel. The 
gravel for these areas will have been harvested onsite. If insufficient material is available, 
gravel from outside sources would be utilized. All offsite gravel utilized onsite will be 
removed and transported offsite at completion of construction activities. All surfaces will be 
regularly watered to reduce generation of dust, but will not be excessively watered so as to 
generate runoff. Silt fencing or fiber rolls may be used at edges of these areas, as necessary 
to minimize sediment discharging into swales or ditches.  

All public roadways (Yeats Well Road and Colosseum Road) will be maintained free from 
dust, dirt and debris caused by construction activities. These streets will be swept at the end 
of the day if visible soil materials are carried onto them. 

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures. The following control methods will be considered for offsite vehicle tracking, as 
necessary: 

• Stabilized construction entrance/exit (TC-1) 
• Stabilized construction roadway (TC-2) 
• Tire wash (TC-3) 
• Street sweeping and vacuuming (SE-7) 

5.3.7 Wind Erosion Control 
During construction of the project and the related linear facilities, dust erosion control 
measures would be implemented to minimize the wind-blown loss of soil from the site. 
Groundwater will be applied to disturbed soil areas of the project site to control dust and 
maintain optimum moisture levels for compaction as needed, but will not be excessively 
watered so as to generate runoff. 

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures. The following control method will be considered for dust suppression, as 
necessary: 

• Wind erosion control (WE-1) 
• Stockpile management (WM-3) 
• Water conservation practices (NS-1)  

                                                      
4 A portion of this road may have been recently been paved from the golf club to their wells. 
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5.3.8 Non-Stormwater Control 
Ivanpah SEGS will use hazardous materials during construction, such as vehicle fluids, 
including oil, grease, petroleum, and coolants, paints, solvents and curing compounds. The 
project will comply with good engineering practices, applicable laws and regulations for the 
storage and use of these materials to minimize the potential for a release of hazardous 
materials, and will conduct emergency response planning to address public health concerns 
regarding hazardous materials use and storage.  

A dedicated fueling area will be protected with berms and/or dikes to prevent runon, 
runoff, and to contain spills. Self-propelled vehicles will be fueled offsite or at the temporary 
fueling area. Fuel trucks will be used for onsite fueling, whether at the temporary fueling 
area or for mobile fueling elsewhere on the site. Drip pans will be used for mobile fueling. 
Each fuel truck will be equipped with absorbent spill cleanup materials and a spill 
containment boom at all times. Drip pans or absorbent pads will be used for vehicle and 
equipment maintenance activities that involve grease, oil, solvents, or other vehicle fluids.  

Vehicles and equipment will be inspected daily and before coming onsite for signs of leaks 
and be on a regular maintenance schedule. 

Drip pans or absorbent materials will be placed under paving equipment when not in use; 
paving equipment will be parked over plastic to prevent soil contamination. 

If during dewatering activities any contamination is detected via odors or visible sheens, the 
collected stormwater will be handled and properly disposed of in a manner consistent with 
federal, state, and local regulations.  

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures. The following control methods will be considered for non-stormwater controls, as 
necessary: 

• Water Conservation Practices (NS-1) 
• Dewatering Operations (NS-2) 
• Paving and Grinding Operations (NS-3) 
• Illicit Connection/Illegal Discharge Detection and Reporting (NS-6) 
• Vehicle and equipment cleaning (NS-8) 
• Vehicle and equipment refueling (NS-9) 
• Vehicle and equipment maintenance (NS-10) 
• Concrete Curing (NS-12) 
• Concrete Finishing (NS-13) 

5.3.9 Waste Management and Materials Pollution Control 
There will be a variety of chemicals stored and used during the construction of Ivanpah 
SEGS. All hazardous materials will be handled and stored in accordance with applicable 
codes and regulations. A Hazardous Materials Business Plan will be prepared if it is 
required by Title 19 California Code of Regulations and the Health and Safety Code 
(Section 25504). In accordance with these regulations, the Hazardous Materials Business 
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Plan would include an inventory and location map of hazardous materials onsite and an 
emergency response pan for hazardous materials incidents. Specific topics to be covered in 
the plan include: 

• Facility identification 
• Emergency contacts 
• Chemical inventory information (for every hazardous material above threshold limits) 
• Site map 
• Emergency notification data 
• Procedures to control actual or threatened releases 
• Emergency response procedures  
• Training procedures 
• Certification 

If required, the Hazardous Materials Business Plan would be filed with the San Bernardino 
County Division of Environmental Health (DEH) and updated annually in accordance with 
applicable regulations. The San Bernardino County DEH will ensure review by and 
distribution to other potentially affected agencies including the local fire district.  

The quantities of hazardous materials that will be onsite during construction will generally 
be limited to gasoline, diesel fuel, motor oil, hydraulic fluid, solvents, cleaners, sealants, 
welding flux, various lubricants, paint, and paint thinner. There are no feasible alternatives 
to vehicle fuels and oils for operating construction equipment. The types of paint required 
are dictated by the types of equipment and structures that must be coated and by the 
manufacturers’ requirements for coating.  

Cover and secondary containment will be provided for hazardous materials and waste. 

The Contractor will implement BMP WM-9, Sanitary and Septic Waste Management, and 
portable toilets will be located and maintained for the duration of the project. Weekly 
maintenance will be provided and wastes will be disposed of offsite. The toilets will be 
located away from concentrated flow paths and traffic flow. 

During construction, the primary waste generated will be solid nonhazardous waste. 
However, some nonhazardous liquid waste and hazardous waste (solid and liquid) will also 
be generated. Most of the hazardous wastes will be generated at the plant site. The types of 
waste are described below. 

Nonhazardous Solid Waste 
Listed below are nonhazardous waste streams that could potentially be generated from 
construction activities. 

Paper, Wood, Glass, and Plastics. Paper, wood, glass, and plastics will be generated from 
packing materials, waste lumber, insulation, and empty nonhazardous chemical containers 
during project construction. These wastes will be recycled where practical. Waste that 
cannot be recycled will be disposed of weekly in a Class III landfill. Onsite, the waste will be 
placed in dumpsters. 
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Concrete. Waste concrete will be disposed of in a Class III landfill or at clean fill sites, if 
available or will be recycled and disposed of at a construction and demolition site. During 
construction of the foundations, a concrete washout area will be required. The concrete 
washout area’s location in the construction laydown area and size is shown in Figure 27. 
Dumping of excess concrete and washing out of delivery vehicles will be prohibited at other 
locations onsite. Notices will be posted to inform all drivers. 

Metal. Waste metal, including steel from welding/cutting operations, packing materials, and 
empty nonhazardous chemical containers, and aluminum waste from packing materials and 
electrical wiring will be recycled where practical and nonrecyclable waste will be deposited 
in a Class III landfill. 

Wastewater 
Wastewater generated during construction will include stormwater runoff, pressure testing 
water, and equipment washdown water. Depending on the chemical quality of these 
wastewaters, they could be classified as hazardous or nonhazardous. The waste waters 
would be sampled and if they are hazardous would be disposed of in accordance with 
applicable regulations.  

Stainless steel piping will be tested with demineralized water, while carbon steel piping will 
be pressure tested using either demineralized water or potable water. Demineralized water 
would be trucked in. After hydrostatic testing, the test water will be chemically analyzed for 
contaminants and discharged to the concrete holding basins located at the power block, 
unless the analysis shows that the water is contaminated, in which case the water would be 
trucked to an appropriate disposal facility. Temporary approvals for test water use and 
permits for discharge will be obtained by the construction Contractor, as required.  

Hazardous Waste 
Most of the hazardous waste generated during construction will consist of liquid waste, 
such as water from flushing and cleaning fluids, passivating fluid (to prepare pipes for use), 
and solvents. Some hazardous solid waste, such as welding materials, batteries, and dried 
paint, may also be generated. 

Flushing and cleaning waste liquid will be generated as pipes are cleaned and flushed. The 
volume of flushing and cleaning liquid waste generated is estimated to be one to two times 
the internal volume of the pipes cleaned. The quantity of welding, solvent, batteries, and 
paint waste is expected to be minimal. Wastewaters generated during construction could 
also be considered hazardous, if demonstrated so by sampling.  

The construction contractor will be considered the generator of hazardous construction waste 
and will be responsible for proper handling of hazardous waste in compliance with all 
applicable federal, state, and local laws and regulations. This responsibility will include 
licensing, personnel training, accumulation limits and times, and reporting and recordkeeping. 
The hazardous waste will be collected in satellite accumulation containers near the points of 
generation. It will be moved daily to the contractor’s 90-day hazardous waste storage area 
located at the site construction laydown area. The waste will be removed from the site by a 
certified hazardous waste collection company and delivered to an authorized hazardous waste 
management facility, before expiration of the 90-day storage limit. 
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Potential Contaminated Soil 
It is unlikely that contaminated soil will be encountered during construction. However, 
operators and construction personnel will be asked to report unusual conditions to the 
appropriate personnel and the area and/or material will be properly contained during 
investigative actions. If soils require temporary stockpiling, piles will be placed on and 
covered with plastic sheeting or tarps that are secured safely with sand bags and bermed 
with fiber rolls or silt fencing to prevent runoff from leaving the area. If required, samples 
will be collected and sent to a certified analytical laboratory for characterization. If 
contamination is detected, the waste will be handled and properly disposed of in an 
authorized waste management facility. Any contaminated soils resulting from spills will be 
dug up as quickly as possible, and then removed from the site for proper disposal.  

Site-specific BMPs will be designed by the Contractor and associated figures are to be 
included in Attachment B. Attachment D is to be updated by the Contractor and lists the 
BMPs selected for this project. Attachment E contains BMP fact-sheets with applicable 
detailed descriptions of suitability, implementation, and inspection and maintenance 
measures.  The following BMPs will be considered for waste management and materials 
pollution control: 

• Material delivery and storage (WM-1) 
• Material use (WM-2) 
• Stockpile management (WM-3)  
• Spill prevention and control (WM-4) 
• Solid waste management (WM-5) 
• Hazardous waste management (WM-6) 
• Contaminated Soil Management (WM-7) 
• Concrete Waste Management (WM-8) 
• Sanitary/Septic Waste Management (WM-9) 
• Liquid waste management (WM-10)  

5.3.10 Cost Breakdown for Water Pollution Control 
A cost breakdown itemizing the contract lump sum for water pollution control for this 
project will be developed and included in the Final SWPPP. The cost breakdown will reflect 
the items of work, quantities and costs for BMPs shown in the SWPPP, except for those 
construction site BMPs and permanent BMPs that are shown on the project plans and for 
which there is a contract item of work. 

5.4 Water Pollution Control Drawings  
The WPCDs can be found in Attachment B. Figures 18 and 19 are hypothetical construction 
BMP plans and will be further developed during the final project design phase. The Final 
SWPPP will include locations and details of all BMPs to be used during the construction, 
including for linear features, such as roads and pipelines.  
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5.5 Construction BMP Maintenance, Inspection, and Repair 
Inspections will be conducted as follows: 

• Prior to a forecast storm 
• After a rain event that causes runoff from the construction site 
• At 24-hour intervals during extended rain events 
• At any other time(s) or intervals of time specified in the contract documents 

Completed inspection checklists will be submitted to the Project Manager within 24 hours of 
inspection. Copies of the completed checklists will be kept with the SWPPP. 

A tracking or follow-up procedure shall follow any inspection that identifies deficiencies in 
BMPs. A Maintenance, Inspection, and Repair Program of BMPs is to be completed by the 
Contractor; a template is shown in Attachment F. BMP fact-sheets in Attachment E will be 
referenced for inspection and maintenance measures for each selected BMP. 

Erosion and sediment controls must be maintained to remain effective. Features that are 
washed out or damaged will be repaired as soon as possible, contingent at all times on 
worker safety. At a minimum, erosion and sediment controls should be cleaned, repaired, or 
replaced: 

• In advance of the rainy season and prior to a storm event. 

• When sediment or other debris has accumulated to greater than one-third the height of 
the barrier. 

• When sediment accumulation reaches one-third of the trap capacity.  

• When more than one-third of the cross-section of a conveyance structure, such as a 
drainage swale or ditch, is plugged or blocked. 

5.6 Post-Construction Stormwater Management 
5.6.1 Post-Construction Control Practices 
Overall the project is being designed to maintain, to the extent possible, the existing sheet 
flow patterns on the site.  

As construction nears completion, areas used for parking, storage and laydown will be 
cleared and stabilized. Site areas disturbed during construction may be permanently 
stabilized by aggregate paving, bituminous paving, hydromulch, or approved soil binders.  

At completion of the project, onsite drainage will be accomplished through gravity flow. 
Stormwater will flow through the heliostat fields and be diverted around structures such as 
the power blocks on their north and south sides in drainage channels, to channel storm 
runoff around each area before overflowing through native stone rip-rap to reinstate natural 
sheet flow conditions. Stormwater within the power block areas will pass through an 
oil/water/sand separator prior to discharge. 

Within the heliostat array fields, the cut vegetation will have the root structures intact to 
anchor the soil, reducing the potential for erosion.  
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Heliostats are relatively small (about 13 feet high), contain no hazardous materials, and are 
not essential structures (Figure 26). Their potential structural failure in flood conditions also 
does not pose a risk to personnel, and the heliostat fields, therefore, they require no special 
flood protection measures. Onsite water consumption will be minimal—mainly to replace 
boiler feedwater blowdown and provide deionized water for washing heliostat mirrors. The 
latter is required in a washing cycle of 2 weeks, during which all heliostats are washed, to 
maintain them at full performance.  

Stormwater will be allowed to sheet flow across paved access roads, and across Irish Bridges 
where the road crosses an ephemeral stream. Routine vehicle traffic during project operation 
would be limited to existing roads, most of which will be paved or covered with gravel. 
Mirror washing will be performed once every 2 weeks by the machine modified to have a 
reach to clean approximately eight mirrors before needing to move; thereby, allowing the 
machine to drive on every other maintenance path instead of every path every 2 weeks. 
Standard operating activities would not involve the disruption of soil. When linear facilities 
need to be inspected or maintained, vehicle traffic near these areas would be minimal.  

Once the project grading plan has been finalized, a figure will be added to that shows the 
post-construction runoff and drainage patterns. In addition, the Final SWPPP will include a 
schedule for maintenance of post-construction BMPs.  

5.6.2 Operation/Maintenance of Post-Construction Control Practices 
The post-construction BMPs described above will be funded and maintained by Bright Source 
Energy, Inc.  

5.7 Training 
The SWPPM has received the following training: 

To be determined (TBD) by the Contractor 

As required by the SWRCB, individuals responsible for SWPPP preparation, 
implementation, and permit compliance will be appropriately trained, and the training will 
be documented. This includes those personnel responsible for installation, inspection, 
maintenance, and repair of BMPs. Those responsible for overseeing, revising, and amending 
the SWPPP shall also receive and document their training. Monitoring and inspection 
activities will only be conducted by individuals who have had additional training specific 
for this purpose. 

Prior to project startup, all designated onsite representatives will participate in a pre-project 
stormwater training workshop. The workshop will cover basic stormwater information, the 
requirements of the General Permit, and the SWPPP. Specifically, the workshop will focus 
on implementation, inspection, and maintenance of stormwater controls.  

• Contractors are responsible for familiarizing their personnel with the information 
contained in the SWPPP. Contractors will be informed of this obligation.  

• All new employees will be trained by staff familiar with these topics.  
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• Contractors are responsible for familiarizing subcontractors with information contained 
in the SWPPP. 

Ongoing, formal training sessions will be selected from one of the following organizations: 

• California Regional Water Quality Control Board 
• International Erosion Control Association  
• U.S. Environmental Protection Agency (EPA) 
• Recognized municipal stakeholder organizations throughout California 
• Professional organizations and societies in building and construction  

Informal training will include tailgate site briefings to be conducted bi-weekly and will 
address proper installation methods and maintenance for the following topics: 

• Erosion control BMPs 
• Sediment control BMPs 
• Tracking control BMPs 
• Wind erosion control BMPs 
• Non-stormwater BMPs 
• Waste management and materials pollution control BMPs 
• Emergency procedures specific to the construction site stormwater management 

The training log showing formal and informal training of various Contractor personnel is 
shown in Attachment G. 

This Administrative Draft SWPPP was prepared by CH2M HILL under the direction of 
Mieke Sheffield, CPSWQ #520. 

5.8 List of Subcontractors 
Contractors and subcontractors will be notified of the requirements for stormwater 
management measures during the project. A list of subcontractors will be maintained and 
included in the SWPPP. If subcontractors change during the project, the list will be updated 
accordingly. The subcontractor notification letter and log is included in Attachment H. 

5.9 Other Plans/Permits 
Attachment I includes copies of the following local, state, and federal plans and permits: 

• SWRCB Order No. 99-08-DWQ, NPDES General Permit No. CAS000002, Waste 
Discharge Requirements (WDRs) for Discharges of Storm Water Runoff Associated with 
Construction Activity.  

Other Plans and Permits will be included as applicable. 
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SECTION 6 

Monitoring Program and Reports 

6.1 Site Inspections 
The SWPPM or designated representative will inspect the site prior to a forecast storm, after  a 
rain event that cause runoff from the construction site, at 24-hour intervals during extended 
rain events, and as specified in the contract documents. SWPPP inspections may be conducted 
in conjunction with other facility inspections. For instance, if a regulated amount of petroleum 
materials is onsite and there is a Spill Prevention, Control and Countermeasures Plan (SPCC), 
the SWPPP inspections may be conducted in conjunction with SPCC inspections.  

The goals of these inspections are: (1) to identify areas contributing to a stormwater 
discharge; (2) to evaluate whether measures to reduce pollutant loadings identified in the 
SWPPP are adequate, properly installed and functioning in accordance with the terms of the 
General Permit; and (3) whether additional control practices or corrective maintenance 
activities are needed. 

The results of inspections and assessments will be documented. Copies of the completed 
inspection checklists will be maintained with the SWPPP; a copy will be provided to the 
Project Manager within 24 hours of the inspection. Site inspections conducted for monitoring 
purposes will be performed using the inspection checklist shown in Attachment J. 

The name(s) and contact number(s) of the assigned inspection personnel are listed below: 

Assigned inspector: TBD Contact phone: TBD  

6.2 Non-Compliance Reporting 
If a discharge occurs or if the project receives a written notice of non-compliance, the 
Contractor will immediately notify the Project Manager, file a written report to Bright 
Source Energey, Inc. within 7 days of the discharge or notice, and file a written report to the 
RWQCB within 30 days of identification of non-compliance. Corrective measures will be 
implemented immediately following the discharge, notice, or order. A sample Notice of 
Non-Compliance form is provided in Attachment K. Discharges will be documented on a 
Discharge Reporting Log using the example form in Attachment L. 

The report to the Owner/Developer and to the RWQCB will contain the following items: 

• The date, time, location, nature of operation, and type of unauthorized discharge, 
including the cause or nature of the notice or order 

• The BMPs deployed before the discharge event, or prior to receiving the notice or order 

• The date of deployment and type of BMPs deployed after the discharge event, or after 
receiving the notice or order, including additional measures installed or planned to 
reduce or prevent re-occurrence 

• An implementation and maintenance schedule for any affected BMPs. 
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6.3 Record Keeping and Reports 
Records will be retained for a minimum of 3 years for the following items: 

• Site inspections 
• Compliance certifications 
• Discharge reports 
• Approved SWPPP document and amendments 

6.4 Sampling and Analysis Plan for Sediment 
This project does not have the potential to discharge directly to a water body listed as 
impaired due to sedimentation/siltation or turbidity pursuant to Clean Water Act, 
Section 303(d); therefore a Sampling and Analysis Plan for sedimentation is not required. 

6.5 Sampling and Analysis Plan for Non-Visible Pollutants 
This section describes the sampling and analysis strategy and schedule for monitoring 
non-visible pollutants in stormwater discharges from the project site and offsite activities 
directly related to the project, in accordance with the requirements of Section B of the 
General Permit, including SWRCB Resolution 2001-046. 

6.5.1 Monitoring Activities 
The following construction materials, wastes, or activities are potential sources of 
non-visible pollutants to stormwater discharges from a project. Identification, storage, use, 
and operational locations of potential sources of non-visible pollutants at this project site 
will be updated, identified on site maps, and incorporated into the Final SWPPP by the 
Contractor. 

• Vehicle batteries 
• Concrete curing 
• Sealants 
• Adhesives 
• Cleaning products 
• Solvents; Thinners 
• Fertilizers; Herbicides 
• Dust palliatives  
• Soil binders 
• Painting products 
• Line flushing products 
• Masonry products 

No soil amendments are anticipated to be used on the project site that have the potential to 
change the chemical properties, engineering properties, or erosion resistance of the soil. 

Stormwater runon to this site does not have the potential to contribute non-visible 
pollutants to stormwater discharges from the project.  
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Sampling for non-visible pollutants will be conducted when (1) a breach, leakage, 
malfunction, or spill is observed; and (2) the leak or spill has not been cleaned up prior to 
the rain event; and (3) there is the potential for discharge of non-visible pollutants to surface 
waters or drainage system. 

6.5.2 Monitoring Strategy 
6.5.2.1 Sampling Schedule 
Samples for the applicable non-visible pollutant(s) and a sufficiently large uncontaminated 
background sample will be collected during the first two (2) hours of discharge from rain 
events that result in a sufficient discharge for sample collection. Samples will be collected 
during daylight hours (sunrise to sunset) and will be collected regardless of the time of year, 
status of the construction site, or day of the week. 

In conformance with the EPA definition, a minimum of 72 hours of dry weather will be used 
to distinguish between separate rain events.  

Collection of discharge samples for non-visible pollutant monitoring will be triggered when 
any of the following conditions are observed during inspections conducted before or during 
rain events: 

• Materials or wastes containing potential non-visible pollutants are not stored under 
watertight conditions. Watertight conditions are defined as (1) storage in a watertight 
container, (2) storage under a watertight roof or within a building, or (3) storage 
protected by temporary cover and containment that prevents stormwater contact and 
runoff from the storage area. 

• Materials or wastes containing potential non-visible pollutants are stored under 
watertight conditions, but (1) a breach, malfunction, leakage, or spill is observed, (2) the 
leak or spill is not cleaned up prior to the rain event, and (3) there is the potential for 
discharge of non-visible pollutants to surface waters or a storm sewer system. 

• An operational activity with the potential to contribute non-visible pollutants (1) was 
occurring during or within 24 hours prior to the rain event, (2) applicable BMPs were 
observed to be breached, malfunction, or be improperly implemented, and (3) there is 
the potential for discharge of non-visible pollutants to surface waters. 

• Soil amendments that have the potential to change the chemical properties, engineering 
properties, or erosion resistance of the soil have been applied, and there is the potential 
for discharge of non-visible pollutants to surface waters. 

• Stormwater runoff from an area contaminated by historical usage of the site has been 
observed to combine with stormwater runoff from the site, and there is the potential for 
discharge of non-visible pollutants to surface waters or a storm sewer system. 

6.5.2.2 Sampling Locations 
Sampling locations will be based on proximity to planned non-visible pollutant storage, 
occurrence, or use; accessibility for sampling; personnel safety; and other factors in 
accordance with the applicable requirements in the General Permit. Sampling locations will 
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be chosen by the Contractor as appropriate to discharges and shown on the WPCDs in 
Attachment B in the Final SWPPP. 

• [TBD] sampling locations have been identified for the collection of samples of runoff 
that drain areas where soil amendments that have the potential to change the chemical 
properties, engineering properties, or erosion resistance of the soil will be applied. 

− If applicable: Sample location number(s) is located 

• [TBD] sampling locations have been identified for the collection of samples of runoff that 
drain areas contaminated by historical usage of the site. 

− If applicable: Sample location number(s) is located 

• [TBD] sampling locations have been identified for the collection of samples of run-on to 
the project site with the potential to combine with discharges being sampled for non-
visible pollutants. These samples are intended to identify sources of potential non-
visible pollutants that originate off the project site. 

− If applicable: Sample location number(s) is located 

• [TBD] A location has been identified for the collection of an uncontaminated sample of 
runoff as a background sample for comparison with the samples being analyzed for 
non-visible pollutants. This location was selected such that the sample will not have 
come in contact with (1) operational or storage areas associated with the materials, 
wastes, and activities identified in Section 500.3.1; (2) potential non-visible pollutants 
due to historical use of the site as identified in Section 500.3.3; (3) areas in which soil 
amendments that have the potential to change the chemical properties, engineering 
properties, or erosion resistance of the soil have been applied; or (4) disturbed soils 
areas. 

− If applicable: Sample location number(s) is located 

If an operational activity or stormwater inspection conducted 24 hours prior to or during a 
rain event identifies the presence of a material storage, waste storage, or operations area 
with spills or the potential for the discharge of non-visible pollutants to surface waters that 
was an unplanned location and has not been identified on the WPCDs, sampling locations 
will be selected using the same rationale as that used to identify planned locations. 

6.5.3 Monitoring Preparation 
Samples on the project site will be collected by the following Contractor sampling 
personnel: 

Name/Telephone Number: TBD 

Prior to the rainy season, sampling personnel and alternates will review the Sampling and 
Analysis Plan.  

An adequate stock of monitoring supplies and equipment for monitoring non-visible 
pollutants will be available on the project site prior to a sampling event. Monitoring 
supplies and equipment will be stored in a cool-temperature environment that will not 
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contact rain or direct sunlight. Sampling personnel will be available to collect samples in 
accordance with the sampling schedule.  

Supplies maintained at the project site will include surgical gloves, sample collection 
equipment, coolers, appropriate number and volume of sample bottles, identification labels, 
re-sealable storage bags, paper towels, personal rain gear, ice, Sampling Activity Log forms, 
and Chain of Custody (COC) forms. The Contractor will obtain and maintain the 
field-testing instruments for analyzing samples in the field by sampling personnel.  

Safety practices for sample collection will be in accordance with the Contractor’s Health and 
Safety Plan. 

The SWPPM will contact sampling personnel 24 hours prior to a predicted rain event and if 
one of the triggering conditions is identified during an inspection before, during, or after a 
storm event. This will ensure that adequate sample collection personnel, supplies, and field 
test equipment for monitoring non-visible pollutants are available and mobilized to collect 
samples on the project site in accordance with the sampling schedule. 

6.5.4 Analytical Constituents 
6.5.4.1 Identification of Non-Visible Pollutants 
Table 6.5.4.1-1 lists specific sources and types of potential non-visible pollutants anticipated 
to be on the project site and the applicable water quality indicator constituent(s) for that 
pollutant. This table will be updated by the Contractor as appropriate and shown in the 
Final SWPPP.  

TABLE 6.5.4.1-1 
Potential Non-Visible Pollutants and Water Quality Indicator Constituents 

Pollutant Source Pollutant Water Quality Indicator  
Constituent 

Batteries Acid, Lead pH. Lead, Sulfuric acid 

Cleaners  Acid, Phosphate, Solvents pH, Phosphate, VOC, SVOC 

Painting Products  Paint strippers, Solvents, Thinners COD, VOC, SVOC 

Thinners VOC, COD COD, VOC 

Sealant Sealants  COD 

AC and PCC Curing compounds pH, Alkalinity, VOC, SVOC 

Adhesives Adhesives COD, Phenols, SVOC 

 

6.5.5 Sample Collection and Handling 
6.5.5.1 Sample Collection Procedures 
Samples of discharge will be collected at the designated sampling locations for observed 
breaches, malfunctions, leakages, spills, operational areas, soil amendment application areas, 
and/or historical site usage areas that triggered the sampling event.  
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Grab samples will be collected and preserved in accordance with the methods identified in 
Table 6.5.5.1-1. Only personnel trained in proper water quality sampling will collect samples. 

TABLE 6.5.5.1-1 
Sample Collection, Preservation and Analysis for Monitoring Non-Visible Pollutants 

Constituent 
Analytical 

Method 

Minimum 
Sample 
Volume 

Sample 
Bottle 

Sample 
Preservation 

Reporting 
Limit 

Maximum 
Holding 

Time 
VOCs-solvents EPA 8260B 3 × 40 mL VOA-glass Store at 4˚ C, 

HCl to pH<2 
1 μg/L 14 days 

SVOCs EPA 8270C 1 × 1 L Glass-amber Store at 4˚ C 10 μg/L 7 days 
Pesticides 
Herbicides 

EPA 8081A 
EPA 8151A 

1 × 1 L 
1 × 1 L 

Glass-amber 
Glass-amber 

Store at 4˚ C 
Store at 4˚ C 

0.1 μg/L 
Check lab 

7 days 
7 days 

COD EPA 410.4 1 × 250 mL Glass-amber Store at 4˚ C, 
H2SO4 to pH<2 

5 mg/L 28 days 

TDS EPA 160.1 
(TDS) 

1 × 100 mL Polypropylene None ppm Immediate 

pH EPA 150.1 1 × 100 mL Polypropylene None Unitless Immediate 
Alkalinity SM 2320B 1 × 250 mL Polypropylene Store at 4˚ C 1 mg/L 14 days 
Nitrate EPA 353.2 1 × 125 mL Polypropylene Store at 4˚ C, 

H2SO4 to pH<2 
Check lab 28 days 

Phosphate EPA 365.3 1 × 125 mL Polypropylene Store at 4˚ C Check lab 28 days 
Organic nitrogen TKN – NH3 1 × 1 L Glass-amber Store at 4˚ C, 

H2SO4 to pH<2 
Check lab 28 days 

TOC EPA 415.1 1 × 250 mL Glass Store at 4˚ C, 
H2SO4 to pH<2 

Check lab 28 days 

Potassium EPA 200.7 1 × 250 mL Polypropylene Store at 4˚ C, 
HNO3 to pH<2 

0.1 mg/L 6 months 

Phenols EPA 8270C 1 × 1 L Glass-amber Store at 4˚ C Check lab  7 days 
Metals (Al, Sb, As, 
Ba, Be, Cd, Ca, Cr, 
Co, Cu, Fe, Pb, Mg, 
Mn, Mo, Ni, Se, Na, 
Th, Va, Zn) 

EPA 6010B/ 
7470A 

1 × 250 mL Polypropylene Store at 4˚ C, 
HNO3 to pH<2 

0.1 mg/L 6 months 

Metals (chromium VI) EPA 7199 1 × 500 mL Polypropylene Store at 4˚ C 1 μg/L 24 hours 

Notes: 
°C = degree(s) Celsius 
µg/L = microgram(s) per Liter 
COD = chemical oxygen demand 
DO = dissolved oxygen 
EPA = Environmental Protection Agency 
HCl = hydrogen chloride 
H2SO4 = hydrogen sulfide 
HNO3 = nitric acid 
L = liter 

 
mg/L = milligrams per liter 
mL = milliliter(s) 
ppm = parts per million 
PCB = polychlorinated biphenyl 
SVOC = semi-volatile organic compound 
TDS = total dissolved solids 
VOA = volatile organic analysis 
VOC = volatile organic compound 

Samples will be collected by placing a separate lab-provided sample container directly into 
a stream of water downgradient and close to the potential non-visible pollutant discharge 
location. This separate lab-provided sample container will be used to collect water, which 
will be transferred to sample bottles for laboratory analysis. The upgradient and 
uncontaminated background samples will be collected prior to collecting the downgradient 
sample to minimize cross-contamination. Sampling personnel will collect the water 
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upgradient of where they are standing. Once the separate lab-provided sample container is 
filled, the water sample will be poured directly into sample bottles provided by the 
laboratory for the analyte(s) being monitored.  

To maintain sample integrity and prevent cross-contamination, sampling collection 
personnel will: 

• Wear a clean pair of surgical gloves prior to the collection and handling of each sample 
at each location. 

• Prevent the inside of the sample bottle from contacting any material other than the water 
sample. 

• Discard sample bottles or sample lids that have been dropped onto the ground prior to 
sample collection. 

• Prevent the cooler lid from remaining open for an extended period of time once samples 
are placed inside.  

• Avoid sampling near a running vehicle where exhaust fumes may affect the sample. 

• Avoid touching the exposed end of a sampling tube, if applicable. 

• Prevent rainwater from rain gear or other surfaces from dripping into sample bottles. 

• Avoid eating, smoking, or drinking during sample collection. 

• Avoid sneezing or coughing in the direction of an open sample bottle. 

• Minimize the exposure of the samples to direct sunlight, as sunlight may cause 
biochemical transformation of the sample to take place. 

• Decontaminate sampling equipment prior to sample collection using a TSP-soapy water 
wash, distilled water rinse, and final rinse with distilled water. 

• Dispose of decontamination water/soaps appropriately; i.e., avoid discharge to the 
receiving water. 

6.5.5.2 Sample Handling Procedures 
Immediately following collection, sample bottles for laboratory analytical testing will be 
capped, labeled, documented on a COC form provided by the analytical laboratory; sealed in 
a re-sealable storage bag; placed in an ice-chilled cooler, as close to 4°C as practicable; and 
delivered within 24 hours to the California-certified laboratory: 

Laboratory Name: TBD 

Address: TBD 

Telephone Number: TBD 

Point of Contact: TBD 

Immediately following collection, samples for field analysis will be tested in accordance 
with the field instrument manufacturer’s instructions and results will be recorded on the 
Sampling Activity Log (Attachment M). 
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6.5.6 Sample Documentation Procedures 
Original data documented on sample bottle identification labels, COC forms, Sampling 
Activity Logs, and Inspection Checklists will be recorded using waterproof ink. These will 
be considered accountable documents. If an error is made on an accountable document, the 
individual will make corrections by lining through the error and entering the correct 
information. The erroneous information will not be obliterated. Corrections will be initialed 
and dated. 

Sampling and field analysis activities will be documented using the following:  

• Sample Bottle Identification Labels: Sampling personnel will attach an identification 
label to each sample bottle. At a minimum, the following information will be recorded 
on the label: 

− Project name 
− Project number  
− Unique sample identification number and location: 

a. [Project Number]-[Six digit sample collection date]-
[Location](Example: 0G5304-081801-Inlet472) 

b. QA/QC samples will be identified similarly using a unique sample number or 
designation (Example: 0G5304-081801-DUP1) 

Collection date/time (no time applied to QA/QC samples) 
Analysis constituent 

• Sampling Activity Logs: A log of sampling events will identify:  

− Sampling date 

− Separate times for collected samples and QA/QC samples recorded to the nearest 
minute 

− Unique sample identification number and location 

− Analysis constituent 

− Names of sampling personnel 

− Weather conditions (including precipitation amount) 

− Field analysis results 

− Other pertinent data 

• Chain of Custody Forms: Samples to be analyzed by a laboratory will be accompanied 
by a COC form provided by the laboratory. Only the sample collectors will sign the 
COC form over to the lab. COC procedures will be strictly adhered to for QA/QC 
purposes.  
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• Stormwater Quality Construction Inspection Checklists: When applicable, the 
Contractor’s stormwater inspector will document on the checklist that samples for 
non-visible pollutants were taken during a rain event. 

6.5.7 Sample Analysis 
Samples will be analyzed for the applicable constituents using the analytical methods identified 
in Table 6.5.5.1-1. For samples collected for field analysis, collection, analysis, and equipment 
calibration will be in accordance with the field instrument manufacturer’s specifications. 

6.5.8 Quality Assurance/Quality Control 
For an initial verification of laboratory or field analysis, duplicate samples will be collected 
at a rate of 10 percent or 1 duplicate per sampling event. The duplicate sample will be 
collected, handled, and analyzed using the same protocols as primary samples. A duplicate 
sample will be collected at each location immediately after the primary sample has been 
collected. Duplicates will be collected where contamination is likely, not on the background 
sample. Duplicate samples will not influence evaluations or conclusions; however, they will 
be used as a check on laboratory quality assurance. 

6.5.9 Data Management and Reporting 
A copy of water quality analytical results and QA/QC data will be submitted to the Project 
Manager and Bright Source Energy, Inc. within 5 days of sampling (for field analyses) and 
within 30 days (for laboratory analyses).  

Lab reports and COCs will be reviewed for consistency between lab methods, sample 
identifications, dates, and times for both primary samples and QA/QC samples. Data, 
including COC forms and Sampling Activity Logs, shall be kept with the SWPPP.  

6.5.10 Data Evaluation 
An evaluation of the water quality sample analytical results, including figures with sample 
locations, the water quality analytical results, and the QA/QC data, will be included in the 
onsite SWPPP. 

Should the runoff/downgradient sample show an increased level of the tested analyte 
relative to the background sample, the BMPs, site conditions, and surrounding influences 
will be assessed to determine the probable cause for the increase. As determined by the site 
and data evaluation, appropriate BMPs will be repaired or modified to mitigate discharges 
of non-visual pollutant concentrations. Any revisions to the BMPs will be recorded as an 
amendment to the SWPPP. 

6.6 Change of Conditions 
Whenever SWPPP monitoring, pursuant to Section B of the General Permit, indicates a 
change in site conditions that might affect the appropriateness of sampling locations or 
introduce additional non-visible pollutants of concern, testing protocols will be revised 
accordingly. All such revisions will be recorded as amendments to the SWPPP. 
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6.7 Mitigation Monitoring Plan 
A mitigation monitoring plan will also be developed in conjunction with California Energy 
Commission staff to set performance standards and monitor the effectiveness of mitigation 
measures. This plan will address the timing and methods of such measures, as well as 
reporting and response requirements. Personnel will receive training to conduct their jobs 
properly and recognize and report abnormal/adverse situations so that they can be quickly 
corrected. 
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Attachment K 
Notice of Non-Compliance 
 
To:     Date:   
 
Subject:  Notice of Non-Compliance 
 
 

Project Name:  

Project Number/Location:  
 
 
In accordance with the NPDES Statewide Permit for Storm Water Discharges Associated with 
Construction Activity, the following instance of discharge is noted: 
 
Date, time, and location of discharge 
 
Nature of the operation that caused the discharge 
 
 
Initial assessment of any impact cause by the discharge 
 
Existing BMP(s) in place prior to discharge event 
 
Date of deployment and type of BMPs deployed after the discharge. 
 
Steps taken or planned to reduce, eliminate and/or prevent recurrence of the 
discharge 
 
Implementation and maintenance schedule for any affected BMPs 
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Notice of Non-Compliance - Sample 

 
If further information or a modification to the above schedule is required, notify the contact 
person below. 
 
 
  
Name of Contact Person Title 
  

  
Company Telephone Number 
  

  
Signature 

 

Date 
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Attachment J 
Storm Water Quality Construction Site Inspection Checklist 
 

GENERAL INFORMATION 

Project Name  

Project No  

Contractor  

Inspector’s Name  

Inspector’s Title  

Signature  

Date of Inspection  

  Prior to forecast rain  After a rain event 
Inspection Type 
(Check Applicable)  

  24-hr intervals during extended rain   Other     

Season 
(Check Applicable)    Rainy   Non-Rainy 

Storm Start Date & Time:  Storm Duration (hrs):  
Storm Data 

Time elapsed since last storm 
(Circle Applicable Units) Min.     Hr.     Days 

Approximate Rainfall 
Amount (inches)  

 
 
 

PROJECT AREA SUMMARY AND  
DISTURBED SOIL AREA (DSA) SIZE 

Total Project Area  Acres 

Field Estimate of Active DSAs  Acres 

Field Estimate of Non-Active DSAs  Acres 
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Preservation of Existing Vegetation     
Is temporary fencing provided to preserve vegetation in areas 
where no construction activity is planned?     

Location:     

Location:      

Location:     

Location:     

Erosion Control     
Does the applied temporary erosion control provide 100% 
coverage for the affected areas?     

Are any non-vegetated areas that may require temporary erosion 
control?     

Is the area where erosion controls are used required free from 
visible erosion?     

Location:     

Location:      

Location:     

Location:     
Temporary Linear Sediment Barriers (Silt Fence, Fiber Rolls, 
Sandbag Barriers, etc.)     

Are temporary linear sediment barriers properly installed, 
functional and maintained?     

Are temporary linear sediment barriers free of accumulated litter?     

Is the built-up sediment less than 1/3 the height of the barrier?     
Are cross barriers installed where necessary and properly 
spaced?     

Location:     

Location:      

Location:      

Location:     

Location:     

Storm Drain Inlet Protection     

Are storm drain inlets internal to the project properly protected?     
Are storm drain inlet protection devices in working order and being 
properly maintained?     

Location:     

Location:      

Location:      

Location:     

Location:     

Sediment Basins     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
Are basins designed in accordance with the requirements of the 
General Permit?     

Are basins maintained to provide the required retention/detention?     
Are basin controls (inlets, outlets, diversions, weirs, spillways, and 
racks) in working order?     

Location:     

Location:      

Location:     

Location:     

Stockpiles     
Are all locations of temporary stockpiles, including soil, hazardous 
waste, and construction materials in approved areas?     

Are stockpiles protected from run-on, run-off from adjacent areas 
and from winds?     

Are stockpiles located at least 15 m from concentrated flows, 
downstream drainage courses and storm drain inlets?     

Are required covers and/or perimeter controls in place?     

Location:     

Location:      

Location:     

Location:     

Concentrated Flows     

Are concentrated flow paths free of visible erosion?     

Location:     

Location:      

Location:     

Location:     

Tracking Control     

Is the entrance stabilized to prevent tracking     
Is the stabilized entrance inspected daily to ensure that it is 
working properly     

Are points of ingress/egress to public/private roads inspected and 
swept and vacuumed as needed?     

Are all paved areas free of visible sediment tracking or other 
particulate matter?     

Location:     

Location:      

Location:     

Location:     

Wind Erosion Control     

Is dust control implemented?     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Location:     

Location:      

Location:     

Location:     

Dewatering Operations     
Are all one-time dewatering operations covered by the General 
Permit inspected before and as they occur and BMPs 
implemented as necessary during discharge? 

    

Is ground water dewatering handled in conformance with the 
dewatering permit issued by the RWQCB?     

Is required treatment provided for dewatering effluent?     

Location:     

Location:      

Location:     

Location:     

Vehicle & Equipment Fueling, Cleaning, and Maintenance     
Are vehicle and equipment fueling, cleaning and maintenance 
areas reasonably clean and free of spills, leaks, or any other 
deleterious material? 

    

Are vehicle and equipment fueling, cleaning and maintenance 
activities performed on an impermeable surface in dedicated 
areas? 

    

If no, are drip pans used?     
Are dedicated fueling, cleaning, and maintenance areas located at 
least 15 m away from downstream drainage facilities and 
watercourses and protected from run-on and runoff? 

    

Is wash water contained for infiltration/ evaporation and disposed 
of appropriately?     

Is on-site cleaning limited to washing with water (no soap, soaps 
substitutes, solvents, or steam)?     

On each day of use, are vehicles and equipment inspected for 
leaks and if necessary, repaired?     

Location:     

Location:      

Location:     

Location:     

Waste Management & Materials Pollution Control     
Are material storage areas and washout areas protected from 
run-on and runoff, and located at least 15 m from concentrated 
flows and downstream drainage facilities? 

    

Are all material handling and storage areas clean; organized; free 
of spills, leaks, or any other deleterious material; and stocked with 
appropriate clean-up supplies? 

    

Are liquid materials, hazardous materials, and hazardous wastes 
stored in temporary containment facilities?     



Attachment J 
Storm Water Quality Construction Inspection Checklist 

 

California Stormwater Quality Handbooks   
Construction Storm Water Quality Construction Inspection Checklist 
January 2003 5 of 7 

INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 

Are bagged and boxed materials stored on pallets?     
Are hazardous materials and wastes stored in appropriate, 
labeled containers?     

Are proper storage, clean-up, and spill-reporting procedures for 
hazardous materials and wastes posted in open, conspicuous and 
accessible locations adjacent to storage areas? 

    

Are temporary containment facilities free of spills and rainwater?     
Are temporary containment facilities and bagged/boxed materials 
covered?     

Are temporary concrete washout facilities designated and being 
used?     

Are temporary concrete washout facilities functional for receiving 
and containing concrete waste and are concrete residues 
prevented from entering the drainage system? 

    

Do temporary concrete washout facilities provide sufficient volume 
and freeboard for planned concrete operations?     

Are concrete wastes, including residues from cutting and grinding, 
contained and disposed of off-site or in concrete washout 
facilities? 

    

Are spills from mobile equipment fueling and maintenance 
properly contained and cleaned up?     

Is the site free of litter?     
Are trash receptacles provided in the yard, field trailer areas, and 
at locations where workers congregate for lunch and break 
periods? 

    

Is litter from work areas collected and placed in watertight 
dumpsters?     

Are waste management receptacles free of leaks?     
Are the contents of waste management receptacles properly 
protected from contact with storm water or from being dislodged 
by winds? 

    

Are waste management receptacles filled at or beyond capacity?     

Location:     

Location:      

Location:     

Location:     

Temporary Water Body Crossing or Encroachment     
Are temporary water body crossings and encroachments 
constructed appropriately?     

Does the project conform to the requirements of the 404 permit 
and/or 1601agreement?     

Location:     

Location:      

Location:     

Location:     

Illicit Connection/ Discharge     
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
Is there any evidence of illicit discharges or illegal dumping on the 
project site?     

If yes, has the Owner/Operator been notified?     

Location:     

Location:      

Location:     

Location:     

Discharge Points     
Are discharge points and discharge flows free from visible 
pollutants?     

Are discharge points free of any significant sediment transport?     

Location:     

Location:      

Location:     

Location:     

SWPPP Update     
Does the SWPPP and Project Schedule adequately reflect the 
current site conditions and contractor operations?     

Are all BMPs shown on the water pollution control drawings 
installed in the proper location(s) and according to the details in 
the SWPPP? 

    

Location:     

Location:      

Location:     

Location:     

General     

Are there any other potential concerns at the site?     

Location:     

Location:      

Location:     

Location:     

Storm Water Monitoring     
Does storm water discharge directly to a water body listed in the 
General Permit as impaired for sediment/sedimentation or 
turbidity? 

    

If yes, were samples for sediment/sedimentation or turbidity 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 

    

Did the sampling results indicate that the discharges are causing 
or contributing to further impairment? 
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INSPECTION OF BMPs 

BMP Yes No N/A Corrective Action 
If yes, were the erosion/sediment control BMPs improved or 
maintained to reduce the discharge of sediment to the water 
body? 

    

Were there any BMPs not properly implemented or breaches, 
malfunctions, leakages or spills observed which could result in the 
discharge of pollutants to surface waters that would not be visually 
detectable in storm water? 
 

    

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan during rain 
events? 

    

If sampling indicated pollution of the storm water, were the leaks, 
breaches, spills, etc. cleaned up and the contaminated soil 
properly disposed of? 

    

Were the BMPs maintained or replaced?     
Were soil amendments (e.g., gypsum, lime) used on the project? 
     

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 

    

If sampling indicated pollution of the storm water by the use of the 
soil amendments, is there a contingency plan for retention onsite 
of the polluted storm water? 

    

Did storm water contact stored materials or waste and run off the 
construction site? (Materials not in watertight containers, etc.) 
 

    

If yes, were samples for non-visually detectable pollutants 
collected pursuant to the sampling and analysis plan in the 
SWPPP? 
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Division of Water Quality 

1001 I Street • Sacramento, California  95814 • (916) 341-5537 
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Linda S Adams 
Secretary for 

Environmental Protection
 

Arnold Schwarzenegger 
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CHECKLIST FOR SUBMITTING A NOTICE OF INTENT 
 
In order for the State Water Resources Control Board to expeditiously process your Notice of 
Intent (NOI), the following items must be submitted to either of the addresses indicated below: 
 
1._______ NOI  (please keep a copy for your files) with all applicable sections completed and 

original signature of the landowner or signatory agent; 
 
2._______ Check made out to the “State Water Resources Control Board” 

Fee is ($200 + $20/acre) plus 18.5% surcharge.  See reverse for listing of fees by 
acre.  The fee is based on the “Total Acres to be Disturbed” for the life of the 
project. 

 
3. _______ Site Map of the facility (see NOI instructions). DO NOT SEND BLUEPRINTS 
 
 
U.S. Postal Service Address    Overnight Mailing Address  
   
State Water Resources Control Board State Water Resources Control Board 
Division of Water Quality  Division Of Water Quality 
Attn:  Storm Water Section Attn: Storm Water, 15th Floor  
P.O. Box 1977 1001 I Street    
Sacramento, CA  95812-1977 Sacramento, CA  95814 
 
NOIs are processed in the order they are received.  A NOI receipt letter will be mailed to the land 
owner within approximately two weeks. Incomplete NOI submittals will be returned to the 
landowner’s address within the same timeframe and will specify the reason(s) for return.  If you 
need a receipt letter by a specific date (for example, to provide to a local agency), we advise that 
you submit your NOI thirty (30) days prior to the date the receipt letter is needed. 
 
Please do not call us to verify your NOI status.  A copy of your NOI receipt letter will be 
available on our web page within twenty-four (24) hours of processing.  Go to: 
http://www.waterboards.ca.gov/stormwtr/databases.html to retrieve an electronic copy of your  
NOI receipt letter. If you have any questions regarding this matter, please contact us at 
(916) 341-5537.



 
 

 

Acres Fee 18.5% Surcharge Total Fee
0 $200.00 $37 $237 
1 $220.00 $41 $261 
2 $240.00 $44 $284 
3 $260.00 $48 $308 
4 $280.00 $52 $332 
5 $300.00 $56 $356 
6 $320.00 $59 $379 
7 $340.00 $63 $403 
8 $360.00 $67 $427 
9 $380.00 $70 $450 
10 $400.00 $74 $474 
11 $420.00 $78 $498 
12 $440.00 $81 $521 
13 $460.00 $85 $545 
14 $480.00 $89 $569 
15 $500.00 $93 $593 
16 $520.00 $96 $616 
17 $540.00 $100 $640 
18 $560.00 $104 $664 
19 $580.00 $107 $687 
20 $600.00 $111 $711 
21 $620.00 $115 $735 
22 $640.00 $118 $758 
23 $660.00 $122 $782 
24 $680.00 $126 $806 
25 $700.00 $130 $830 
26 $720.00 $133 $853 
27 $740.00 $137 $877 
28 $760.00 $141 $901 
29 $780.00 $144 $924 
30 $800.00 $148 $948 
31 $820.00 $152 $972 
32 $840.00 $155 $995 
33 $860.00 $159 $1,019 
34 $880.00 $163 $1,043 
35 $900.00 $167 $1,067 
36 $920.00 $170 $1,090 
37 $940.00 $174 $1,114 
38 $960.00 $178 $1,138 
39 $980.00 $181 $1,161 
40 $1,000.00 $185 $1,185 
41 $1,020.00 $189 $1,209 
42 $1,040.00 $192 $1,232 
43 $1,060.00 $196 $1,256 
44 $1,080.00 $200 $1,280 
45 $1,100.00 $204 $1,304 
46 $1,120.00 $207 $1,327 
47 $1,140.00 $211 $1,351 
48 $1,160.00 $215 $1,375 
49 $1,180.00 $218 $1,398 
50 $1,200.00 $222 $1,422 

Acres Fee 18.5% Surcharge Total Fee
51 $1,220.00 $226 $1,446 
52 $1,240.00 $229 $1,469 
53 $1,260.00 $233 $1,493 
54 $1,280.00 $237 $1,517 
55 $1,300.00 $241 $1,541 
56 $1,320.00 $244 $1,564 
57 $1,340.00 $248 $1,588 
58 $1,360.00 $252 $1,612 
59 $1,380.00 $255 $1,635 
60 $1,400.00 $259 $1,659 
61 $1,420.00 $263 $1,683 
62 $1,440.00 $266 $1,706 
63 $1,460.00 $270 $1,730 
64 $1,480.00 $274 $1,754 
65 $1,500.00 $278 $1,778 
66 $1,520.00 $281 $1,801 
67 $1,540.00 $285 $1,825 
68 $1,560.00 $289 $1,849 
69 $1,580.00 $292 $1,872 
70 $1,600.00 $296 $1,896 
71 $1,620.00 $300 $1,920 
72 $1,640.00 $303 $1,943 
73 $1,660.00 $307 $1,967 
74 $1,680.00 $311 $1,991 
75 $1,700.00 $315 $2,015 
76 $1,720.00 $318 $2,038 
77 $1,740.00 $322 $2,062 
78 $1,760.00 $326 $2,086 
79 $1,780.00 $329 $2,109 
80 $1,800.00 $333 $2,133 
81 $1,820.00 $337 $2,157 
82 $1,840.00 $340 $2,180 
83 $1,860.00 $344 $2,204 
84 $1,880.00 $348 $2,228 
85 $1,900.00 $352 $2,252 
86 $1,920.00 $355 $2,275 
87 $1,940.00 $359 $2,299 
88 $1,960.00 $363 $2,323 
89 $1,980.00 $366 $2,346 
90 $2,000.00 $370 $2,370 
91 $2,020.00 $374 $2,394 
92 $2,040.00 $377 $2,417 
93 $2,060.00 $381 $2,441 
94 $2,080.00 $385 $2,465 
95 $2,100.00 $389 $2,489 
96 $2,120.00 $392 $2,512 
97 $2,140.00 $396 $2,536 
98 $2,160.00 $400 $2,560 
99 $2,180.00 $403 $2,583 

>100 $2,200.00 $407 $2,607 
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FACT SHEET 
FOR 

WATER QUALITY ORDER 99-08-DWQ 
 

STATE WATER RESOURCES CONTROL BOARD (SWRCB) 
901 P STREET, SACRAMENTO, CALIFORNIA  95814 

 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 

GENERAL PERMIT FOR 
STORM WATER DISCHARGES ASSOCIATED WITH 
CONSTRUCTION ACTIVITY (GENERAL PERMIT) 

 
BACKGROUND 
 
In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act 
[CWA]) was amended to provide that the discharge of pollutants to waters of the  
United States from any point source is unlawful unless the discharge is in compliance with an 
NPDES permit.  The 1987 amendments to the CWA added Section 402(p) which establishes a 
framework for regulating municipal and industrial storm water discharges under the NPDES 
Program.  On November 16, 1990, the U.S. Environmental Protection Agency (USEPA) 
published final regulations that establish storm water permit application requirements for 
specified categories of industries.  The regulations provide that discharges of storm water to 
waters of the United States from construction projects that encompass five (5) or more acres of 
soil disturbance are effectively prohibited unless the discharge is in compliance with an NPDES 
Permit.  Regulations (Phase II Rule) that became final on December 8, 1999 expand the existing 
NPDES program to address storm water discharges from construction sites that disturb land 
equal to or greater than one (1) acre and less than five (5) acres (small construction activity).  
The regulations require that small construction activity, other than those regulated under an 
individual or Regional Water Quality Control Board General Permit, must be permitted no later 
than March 10, 2003. 
 
While federal regulations allow two permitting options for storm water discharges (individual 
permits and General Permits), the SWRCB has elected to adopt only one statewide General 
Permit at this time that will apply to all storm water discharges associated with construction 
activity, except from those on Tribal Lands, in the Lake Tahoe Hydrologic Unit, and those 
performed by the California Department of Transportation (Caltrans).  Construction on Tribal 
Lands is regulated by an USEPA permit, the Lahontan Regional Water Control Board adopted a 
separate NPDES permit for the Lake Tahoe Hydrologic Unit, and the SWRCB adopted a 
separate NPDES permit for Caltrans projects.  This General Permit requires all dischargers 
where construction activity disturbs one acre or more, to:  
 
1. Develop and implement a Storm Water Pollution Prevention Plan (SWPPP) which 

specifies Best Management Practices (BMPs) that will prevent all construction pollutants 
from contacting storm water and with the intent of keeping all products of erosion from 
moving off site into receiving waters.  
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2. Eliminate or reduce nonstorm water discharges to storm sewer systems and other waters 
of the nation. 

 
3.  Perform inspections of all BMPs. 

This General Permit shall be implemented and enforced by the nine California Regional Water 
Quality Control Boards (RWQCBs). 
 
The General Permit accompanying this fact sheet regulates storm water runoff from construction 
sites.  Regulating many storm water discharges under one permit will greatly reduce the 
otherwise overwhelming administrative burden associated with permitting individual storm 
water discharges.  Dischargers shall submit a Notice of Intent (NOI) to obtain coverage under 
this General Permit.  It is expected that as the storm water program develops, the RWQCBs may 
issue General Permits or individual permits containing more specific permit provisions.  When 
this occurs, those dischargers will no longer be regulated by this General Permit. 
 
On August 19, 1999, the State Water Resources Control Board (SWRCB) reissued the 
General Construction Storm Water Permit (Water Quality Order 99-08-DWQ referred to as 
“General Permit”).  The San Francisco BayKeeper, Santa Monica BayKeeper, San Diego 
BayKeeper, and Orange Coast Keeper filed a petition for writ of mandate challenging the 
General Permit in the Superior Court, County of Sacramento.  The Court issued a judgment and 
writ of mandate on September 15, 2000.  The Court directed the SWRCB to modify the 
provisions of the General Permit to require permittees to implement specific sampling and 
analytical procedures to determine whether Best Management Practices (BMPs) implemented on 
a construction site are:  (1) preventing further impairment by sediment in storm waters 
discharged directly into waters listed as impaired for sediment or silt, and (2 ) preventing other 
pollutants, that are known or should be known by permittees to occur on construction sites and 
that are not visually detectable in storm water discharges, from causing or contributing to 
exceedances of water quality  objectives.  The monitoring provisions in the General Permit have 
been modified pursuant to the court order.   
 
TYPES OF CONSTRUCTION ACTIVITY COVERED BY THIS GENERAL PERMIT 
 
Construction activity subject to this General Permit includes clearing, grading, disturbances to 
the ground such as stockpiling, or excavation that results in soil disturbances of at least one acre 
of total land area.  Construction activity that results in soil disturbances of less than one acre is 
subject to this General Permit if the construction activity is part of a larger common plan of 
development that encompasses one or more acres of soil disturbance or if there is significant 
water quality impairment resulting from the activity.  Construction activity does not include 
routine maintenance to maintain original line and grade, hydraulic capacity, or original purpose 
of the facility, nor does it include emergency construction activities required to protect public 
health and safety.  Dischargers should confirm with the local RWQCB whether or not a 
particular routine maintenance activity is subject to this General Permit. 
 
A construction project which includes a dredge and/or fill discharge to any jurisdictional surface 
water (e.g., wetland, channel, pond, or marine water) will also need a CWA Section 404 permit 
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from the U.S. Army Corps of Engineers and a CWA Section 401 Water Quality Certification 
from the RWQCB/SWRCB.  Storm water discharges from dredge spoil placement which occurs 
outside of Corps jurisdiction (upland sites) and are part of construction activity which disturbs 
one or more acres of land are covered by this general permit.  Proponents of construction 
projects which disturb one or more acres of land within the jurisdictional boundaries of a CWA 
Section 404 permit should contact the local RWQCB to determine the applicability of this permit 
to the project.   
 
NOTIFICATION REQUIREMENTS 
 
It is the responsibility of the landowner to obtain coverage under this General Permit prior to 
commencement of construction activities.  To obtain coverage, the landowner must file an NOI 
with a vicinity map and the appropriate fee with the SWRCB.  In addition, coverage under this 
permit shall not occur until the applicant develops an adequate SWPPP for the project.  Section A 
of the General Permit outlines the required contents of a SWPPP.  For proposed construction 
activity on easements or on nearby property by agreement or permission, the entity responsible 
for the construction activity shall file an NOI and filing fee and shall be responsible for 
development of the SWPPP, all of which must occur prior to commencement of construction 
activities. 
 
A separate NOI shall be submitted to the SWRCB for each construction site.  Owners of new 
construction shall file an NOI prior to the commencement of construction.  Owners of an 
ongoing construction site that is covered under the previous General Construction Permit  
(WQ Order No.92-08-DWQ) (1) shall continue to implement their existing SWPPP and 
monitoring program and (2) shall implement any necessary revisions to their SWPPP in a timely 
manner but in no case later than 90-calender days from adoption of this General Permit in 
accordance with Section A of this General Permit.  
 
The NOI requirements of the General Permit are intended to establish a mechanism which can be 
used to clearly identify the responsible parties, locations, and scope of operations of dischargers 
covered by the General Permit and to document the discharger’s knowledge of the requirements 
for a SWPPP.  
 
The NOI must be sent to the following address: 
 

State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Unit 
P.O. Box 1977 

  Sacramento, CA  95812-1977 
 
The total annual fee is the current base fee plus applicable surcharges.    
 
When construction is complete or ownership has been transferred, dischargers shall file a Notice 
of Termination with the RWQCB certifying that all State and local requirements have been met 
in accordance with Special Provisions for Construction Activity, C.7, of the General Permit. 
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Dischargers who fail to obtain coverage under this General Permit for storm water discharges to 
surface waters will be in violation of the CWA and the California Water Code. 
 
CONSTRUCTION ACTIVITY NOT COVERED BY THIS GENERAL PERMIT 
 
This General Permit does not apply to storm water discharges from (1) those areas on Tribal 
Lands; (2) the Lake Tahoe Hydrologic Unit; (3) construction under one acre, unless part of a 
larger common plan of development or sale; (4) projects covered by an individual NPDES 
Permit for storm water discharges associated with construction activity; and (5) landfill 
construction that is subject to the general industrial permit.   
 
Storm water discharges in the Lake Tahoe Hydrologic Unit are regulated by a separate permit(s) 
adopted by the California Regional Water Quality Control Board, Lahontan Region (LRWQCB).  
USEPA regulates storm water discharges on Tribal Lands.  Permit applications for storm water 
discharges that will be conducted in the Lake Tahoe Hydrologic Unit must be submitted directly 
to the LRWQCB.  
 
DESCRIPTION OF GENERAL PERMIT CONDITIONS 
 
The following is a brief description of the major provisions of the General Permit and the basis 
for the General Permit.   
 
Prohibitions 
 
This General Permit authorizes the discharge of storm water to surface waters from construction 
activities that result in the disturbance of one or more acres of land.  It prohibits the discharge of 
materials other than storm water and authorized non-storm water discharges and all discharges 
which contain a hazardous substance in excess of reportable quantities established at 40 Code of 
Federal Regulations (CFR) 117.3 or 40 CFR 302.4 unless a separate NPDES Permit has been 
issued to regulate those discharges.  In addition, this General Permit contains provisions that 
uphold discharge prohibitions contained in water quality control plans, as implemented through 
the nine RWQCBs.  
 
Effluent Limitations 
 
Permits for storm water discharges associated with construction activity shall meet all applicable 
provisions of Sections 301 and 402 of the CWA.  These provisions require controls of pollutant 
discharges that utilize best available technology economically achievable (BAT) and best 
conventional pollutant control technology (BCT) to reduce pollutants and any more stringent 
controls necessary to meet water quality standards. 
 
It is not feasible at this time for the SWRCB to establish numeric effluent limitations.  The 
reasons why it is not feasible to establish numeric effluent limitations are discussed in detail in 
SWRCB Order Nos. WQ 91-03 and WQ 91-04.  Therefore, the effluent limitations contained in 
this General Permit are narrative and include the requirement to implement appropriate BMPs.  
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The BMPs shall primarily emphasize source controls such as erosion control and pollution 
prevention methods.  The discharger shall also install structural controls, as necessary, such as 
sediment control which will constitute BAT and BCT and will achieve compliance with water 
quality standards.  The narrative effluent limitations constitute compliance with the requirements 
of the CWA.   
 
Elimination or reduction of nonstorm water discharges is a major goal of this General Permit.  
Nonstorm water discharges include a wide variety of sources, including improper dumping, 
spills, or leakage from storage tanks or transfer areas.  Nonstorm water discharges may 
contribute a significant pollutant load to receiving waters.  Measures to control spills, leakage, 
and dumping and to prevent illicit connections during construction shall be addressed through 
structural as well as non-structural BMPs.   
 
This General Permit prohibits the discharge of materials other than storm water and authorized 
nonstorm water discharges.  It is recognized that certain nonstorm water discharges may be 
necessary for the completion of construction projects.  Such discharges include, but are not 
limited to irrigation of vegetative erosion control measures, pipe flushing and testing, street 
cleaning, and dewatering.  Such discharges are allowed by this General Permit provided they are 
not relied upon to clean up failed or inadequate construction or post-construction BMPs designed 
to keep materials onsite.  These authorized nonstorm water discharges shall (1) be infeasible to 
eliminate, (2) comply with BMPs as described in the SWPPP, and (3) not cause or contribute to a 
violation of water quality standards.  Additionally, these discharges may be required to be 
permitted by the local RWQCB (e.g., some RWQCBs have adopted General Permits for 
dewatering discharges).  This General Permit is performance-based to the extent that it prohibits 
the discharge of storm water that causes or threatens to cause pollution, contamination, or 
nuisance; but it also allows the owner/developer to determine the most economical, effective, 
and possibly innovative BMPs. 
 
The requirements of this General Permit are intended to be implemented on a year-round basis, 
not just during the part of the year when there is a high probability of a precipitation event which 
results in storm water runoff.  The permit should be implemented at the appropriate level and in 
a proactive manner during all seasons while construction is ongoing. 

Weather and storm predictions or weather information concerning the 10-year, 6-hour storm 
event and mean annual rainfall can be obtained by calling the Western Regional Climate Center 
at 775-674-7010 or via the internet at www.wrcc.dri.edu/precip.html and/or 
www.wrcc.dri.edu/pcpnfreq.html.   
 
Receiving Water Limitations Language 
 
The receiving water limitations language is fundamentally different from the language adopted 
in the SWRCB General Industrial Activities Storm Water Permit on April 17, 1997.  
Construction related activities which cause or contribute to an exceedance of water quality 
standards must be corrected immediately and cannot wait for the RWQCB to approve a plan of 
action to correct.  The dynamic nature of construction activity allows the discharger the ability to 
more quickly identify and correct the source of the exceedances.  Therefore, the owner is 
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required to take immediate corrective action and to provide a report to the appropriate RWQCB 
within  
14-calendar days of the violation describing the corrective action.   
 
Storm Water Pollution Prevention Plan (SWPPP) 
 
This General Permit requires development and implementation of a SWPPP.  This document 
emphasizes the use of appropriately selected, correctly installed and maintained pollution 
reduction BMPs.  This approach provides the flexibility necessary to establish BMPs which can 
effectively address source control of pollutants during changing construction activities. 
 
All dischargers shall prepare and implement a SWPPP prior to disturbing a site.  The SWPPP 
must be implemented at the appropriate level to protect water quality at all times throughout the 
life of the project.  Nonstorm water BMPs must be implemented year round.  The SWPPP shall 
remain on the site while the site is under construction, commencing with the initial mobilization 
and ending with the termination of coverage under the permit.   
 
The SWPPP has two major objectives:  (1) to help identify the sources of sediment and other 
pollutants that affect the quality of storm water discharges and (2) to describe and ensure the 
implementation of BMPs to reduce or eliminate sediment and other pollutants in storm water as 
well as nonstorm water discharges.  The SWPPP shall include BMPs which address source 
control and, if necessary, shall also include BMPs which address pollutant control. 
 
Required elements of a SWPPP include:  (1) site description addressing the elements and 
characteristics specific to the site, (2) descriptions of BMPs for erosion and sediment controls, 
(3) BMPs for construction waste handling and disposal, (4) implementation of approved local 
plans, (5) proposed post-construction controls, including description of local post-construction 
erosion and sediment control requirements, and (6) nonstorm water management. 
 
To ensure that the preparation, implementation, and oversight of the SWPPP is sufficient for 
effective pollution prevention, individuals responsible for creating, revising, overseeing, and 
implementing the SWPPP should participate in applicable training programs and document such 
training in the SWPPP. 
 
SWPPPs are reports that are available to the public under Section 308(b) of the CWA and will be 
made available by the RWQCB upon request. 
Monitoring Program 
 
Another major feature of the General Permit is the development and implementation of a 
monitoring program.  All dischargers are required to conduct inspections of the construction site 
prior to anticipated storm events and after actual storm events.  During extended storm events, 
inspections must be made during each 24-hour period.  The goals of these inspections are (1) to 
identify areas contributing to a storm water discharge; (2) to evaluate whether measures to 
reduce pollutant loadings identified in the SWPPP are adequate and properly installed and 
functioning in accordance with the terms of the General Permit; and (3) whether additional 
control practices or corrective maintenance activities are needed.  Equipment, materials, and 
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workers must be available for rapid response to failures and emergencies.  All corrective 
maintenance to BMPs shall be performed as soon as possible, depending upon worker safety.  
 
Each discharger shall certify annually that the construction activities are in compliance with the 
requirements of this General Permit.  Dischargers who cannot certify annual compliance shall 
notify the appropriate RWQCB.  A well-developed monitoring program will provide a good 
method for checking the effectiveness of the SWPPP. 
 
Retention of Records 
 
The discharger is required to retain records of all monitoring information, copies of all reports 
required by this General Permit, and records of all data used to complete the NOI for all 
construction activities to be covered by the General Permit for a period of at least three years 
from the date generated.  This period may be extended by request of the SWRCB and/or 
RWQCB.  With the exception of reporting noncompliance to the appropriate RWQCB,  
dischargers are not required to submit the records, except upon specific request by the RWQCB. 
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1.0  Introduction 
This document is an amendment to the Fact Sheet to the State Water Resources Control Board’s 
(SWRCB) National Pollutant Discharge Elimination System (NPDES) General Permit for Storm 
Water Discharges Associated With Construction Activity (CGP).  This Permit was modified in 
2001 by Resolution No. 2001-046, “Modification of Water Quality Order 99-08-DWQ State Water 
Resources Control Board (SWRCB) National Pollutant Discharge Elimination System (NPDES) General 
Permit For Storm Water Discharges Associated With Construction Activity (CGP)”.  The modifications 
to the CGP require that a sampling and analysis strategy and sampling schedule for certain 
discharges from construction activity be developed and kept with the project’s Storm Water 
Pollution Prevention Plan (SWPPP).  The sampling and analysis requirements are found in 
Section B, paragraphs 7 and 8, of the CGP.  Paragraph 7 concerns monitoring for 
sedimentation/siltation or turbidity and Paragraph 8 concerns monitoring for pollutants that are 
not visually detectable in storm water.  Where required, a sampling and analysis strategy and 
sampling schedule must be developed regardless of the time of the year that construction occurs. 

This document only addresses the modifications and is intended to facilitate the proper 
implementation of the sampling and analysis requirements.  It provides information on when 
sampling and analysis is required, how to perform sampling and analysis, what conclusions may 
be drawn from the sampling and analysis results, and it explains the rationale for the required 
sampling.  

SWRCB staff developed this document with consideration of comments from interested persons, 
including the California Stormwater Quality Association, the Building Industry Legal Defense 
Foundation, the California Building Industry Association, the San Francisco BayKeeper, the 
Santa Monica BayKeeper, the San Diego BayKeeper, and the Orange County CoastKeeper.  It is 
based on the CGP, two orders issued by the Sacramento Superior Court in response to a 
challenge to the CGP, Clean Water Act provisions, regulations, guidance documents and permits 
issued by the federal Environmental Protection Agency, and other documents submitted by 
interested persons.  A full record has been compiled and is available for inspection or copying 
upon request.  A draft guidance document was circulated for public comment and a hearing was 
held prior to issuance of this final guidance document. 

Although sampling and analysis will be required at many construction sites, it will not be 
required at all construction sites.  It is the responsibility of dischargers to evaluate the 
construction project and, where required, to develop a site-specific sampling and analysis 
strategy in compliance with the CGP requirements.  For further guidance please contact your 
local Regional Water Quality Control Board (RWQCB). 

The sampling and analysis requirements supplement, but do not replace, the visual monitoring 
program required by Section B of the CGP.  All construction projects must continue the visual 
monitoring program including inspections before predicted rain events, during extended rain 
events, and following rain events that produce runoff. 

This document provides guidance on complying with the sampling and analysis requirements of 
the CGP.  It does not in any way change these requirements or guarantee compliance with the 
CGP.  The permit has many other requirements such as development of a SWPPP, 
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implementation of Best Management Practices (BMP) programs, and visual monitoring that are 
not addressed in this document. 

1.1 Organization  

Section 1:  general information and background on the sampling and requirements. 

Section 2:  non-visible pollutant sampling and analysis. 

Section 3:  sediment, silt and turbidity sampling and analysis. 

Section 4:  sampling and analysis procedures.   

Section 5:  definitions. 

Section 6:  contact list and additional sources of information. 

Section 7:  general explanation of and rationale for the sampling and analysis requirements;  
 citations to other documents that form the basis for the SWRCB’s conclusions. 

1.2 Background 

The SWRCB adopted the CGP on August 19, 1999.  The CGP is an NPDES permit that 
implements section 402(p)(2)(B) of the federal Clean Water Act.  The San Francisco BayKeeper, 
Santa Monica BayKeeper, San Diego BayKeeper, and Orange County CoastKeeper filed a 
petition for writ of mandate challenging numerous aspects of the CGP in the Superior Court, 
County of Sacramento. 

On September 15, 2000, the Court issued a judgment and writ of mandate that upheld most 
provisions of the CGP, but directed the SWRCB to modify the provisions of the CGP to require 
permittees to implement specific sampling and analytical procedures to determine whether 
BMPs implemented on a construction site are: 

(1) preventing further impairment by sediment in storm waters discharged directly into waters 
listed as impaired (Clean Water Act Section 303(d) List [303(d) List]) for sediment, silt, or 
turbidity; and 

(2) preventing other pollutants that are known or should be known by permittees to occur on 
construction sites and that can not be visually observed or detected in storm water discharges, 
from causing or contributing to exceedances of water quality objectives. 

The monitoring, sampling and analysis provisions in the CGP were modified pursuant to the 
court order and issued as Resolution No. 2001-046, adopted by the SWRCB on April 26, 2001. 

On December 27, 2001, the Court issued an Order Enforcing Writ of Mandate.  In that order, the 
Court acknowledged that the permit had been modified, but required further actions by the 
SWRCB.  Issuance of this fact sheet amendment is intended to respond to the Court’s further 
instructions.  In general, the Court expressed concern that certain aspects of the modifications 
might be ambiguous and might result in misinterpretation by dischargers.  This amendment is 
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intended to avoid such potential ambiguities and misinterpretations and to help explain the 
requirements and provide suggestions for compliance. 

1.2.1 Water Quality Standards or Objectives 

The Receiving Water Limitations in the CGP require the SWPPP be designed and implemented 
so that storm water discharges and authorized non-storm water discharges do not cause or 
contribute to an exceedance of any applicable water quality standard.  (CGP, Receiving Water 
Limitation B.2.)  The modifications to the monitoring program require sampling and analysis 
procedures to help determine whether BMPs installed and maintained in accordance with the 
SWPPP are preventing pollutants in discharges from the construction site from causing or 
contributing to exceedance of water quality standards.  In making these determinations, it is 
necessary to understand what are the applicable water quality standards. 

Water quality standards consist of the designation of beneficial uses of surface waters and the 
adoption of ambient criteria necessary to protect those uses.  (40 CFR §131.3(i))  When adopted 
by the SWRCB or a RWQCB, the criteria are termed “water quality objectives.”  (Water Code 
§13241; the terms are used interchangeably here.)  If storm water runoff from construction sites 
contains pollutants, there is a risk that those pollutants could enter surface waters and cause or 
contribute to exceedance of water quality standards.  For that reason, dischargers should be 
aware of the applicable water quality standards in their receiving waters. (The best method to 
ensure compliance with receiving water limitations is to implement BMPs that prevent 
pollutants from contact with storm water or from leaving the construction site in runoff).  

In California, water quality standards are published in the Basin Plans adopted by each RWQCB, 
the California Toxics Rule (CTR), the National Toxics Rule (NTR), and the Ocean Plan. One way 
to determine the applicable standards for the receiving water for your runoff is to contact staff 
from the appropriate RWQCB.  (See the contact list in Section 6 of this guidance.)  

The SWRCB intends in the future to augment its internet site to further facilitate access to water 
quality standards.  In the interim, dischargers can determine the applicable water quality 
standards by contacting RWQCB staff or from one of the following sources.  The actual plans 
that contain the water quality standards can be viewed at the site of the appropriate RWQCB for 
Basin Plans (http://www.waterboards.ca.gov/regions.html), the SWRCB site for statewide plans 
(http://www.waterboards.ca.gov/plnspols/index.html), or the US Environmental Protection Agency 
(USEPA) regulations for the NTR and CTR (40 CFR Title 131).  Basin Plans and statewide plans 
are also available by mail from the appropriate RWQCB or the SWRCB.  The USEPA regulations 
are available at http://www.epa.gov/. Additional information concerning Water Quality 
Standards can be accessed through http://www.waterboards.ca.gov/stormwtr/gen_const.html 

1.2.2 Non-Visible Pollutant Sampling 

The monitoring requirements in the CGP require sampling and analysis for pollutants that are 
not visually detectable in storm water discharges, which are or should be known to occur on the 
construction site, and which could cause or contribute to an exceedance of water quality 
objectives.  As is explained below, the situations where non-visible pollutants may occur in 
runoff from a construction site are limited.  Where such non-visible pollutants are known or 
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should be known to be present and have the potential to contact runoff and to contribute to an 
exceedence of a water quality objective, sampling and analysis is required. 

A variety of materials are used in construction or are present on construction sites.  Examples of 
such materials include soil stabilizers, paint, and fluids from vehicles.  Any of these materials can 
end up in the storm water runoff and contain pollutants that pose a threat to water quality.  
Some of these potential pollutants will leave a visible trace.  For example, sediment turns water 
brown and oil and grease leave a sheen.  Other pollutants will discolor the runoff or leave a 
residue or film.  For pollutants that are visible in runoff, the CGP requires the discharger to 
perform visual monitoring of the site and does not require sampling and analysis.  The sampling 
and analysis requirements only apply to pollutants that do not leave a visible trace or are not 
associated with a visible tracer.  Examples of such potential non-visible pollutants include 
increased pH, pesticides, and nutrients such as nitrogen or phosphorus.   

The presence or use of a material on the construction site does not always mean that dischargers 
must sample for it in runoff.  The CGP requires sampling and analysis when non-visible 
pollutants could “cause or contribute to an exceedance of water quality objectives in the 
receiving water.” The most effective way to avoid the sampling and analysis requirements, and 
to ensure permit compliance, is to avoid the exposure of construction materials to precipitation 
and storm water runoff.  Materials that are not exposed do not have the potential to enter storm 
water runoff, and therefore do not need to be sampled for in runoff.  Preventing contact between 
storm water and construction materials is one of the most important BMPs at any construction 
site. Manage any potential pollutants on the site in such a way that the exposure of the pollutant 
to rainfall or storm water is minimized or eliminated.  

Elimination of exposure of pollutants at construction sites is not always possible.  Some 
materials, such as soil amendments, are designed to be used in a manner that will result in 
exposure to storm water.  In these cases, it is important to make sure that these materials are 
applied according to the manufacturer’s instructions at a time when they are unlikely to be 
washed away.  Other materials can be exposed when storage, waste disposal or application are 
not done in a manner protective of water quality or through accidental spillage.  For these 
situations, sampling is required unless there is capture and containment of all storm water that 
has been exposed to pollutants.  In cases where construction materials may be exposed to storm 
water but the storm water is contained, and is not allowed to run off the site, then sampling only 
needs to occur when inspections show the containment failed or is breached and there is 
potential for exposure or discharge.   

Many common good housekeeping BMPs already limit exposure to most materials.  Improving 
these practices to prevent exposure is a better approach to preventing pollution of runoff and 
will limit the amount of sampling and analysis.  Improved BMPs may be less costly than an 
ongoing sampling and analysis program. 

The first step in managing potential pollutants at a construction site is the implementation of 
well thought out BMP programs that are designed to minimize the mobilization of pollutants 
such as sediment and to minimize the exposure of storm water to pollutants.  The next important 
step is an aggressive program of inspections both on a regular basis and before and after storms.  
The inspection program must also be accompanied by an equally aggressive BMP maintenance 
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program.  The receiving water is protected when appropriate BMPs are implemented, inspected 
and maintained.  The role of sampling is to support the visual inspection of the site when 
necessary. 

1.2.3 Sediment-Impaired Water Bodies 

Certain lakes, streams, rivers, creeks and other bodies of water in California have been 
determined by the SWRCB to be impaired by one or more pollutants.  (This listing is required by 
Clean Water Act section 303(d).)  One of the pollutants that can trigger a listing is sediment, 
termed variously as sedimentation, siltation, sediment, or turbidity.  The water bodies listed for 
sediment in California are included in Attachment 3 to the CGP. Additional discharges of 
sediment to a sediment-impaired water body could contribute to the exceedance of a water 
quality standard for that pollutant.  Following listing of impaired waters, RWQCBs adopt total 
maximum daily loads (TMDLs) that may include waste load allocations for the impairing 
pollutant.  Effluent limitations in NPDES permits must be consistent with the assumptions and 
requirements of waste load allocations (40 CFR section 122.44(d)(1)(vii)(B)), and adoption of 
TMDLs could result in specific requirements in the CGP or an individual or watershed-wide 
construction permit.  Pending completion of TMDLs for sediment-impaired waters, it is 
necessary to ensure that sediment discharges from construction sites do not cause or contribute 
to exceedances of water quality.  To that end, the modifications require sampling and analysis of 
discharges from construction activity that directly enters a water body listed in Attachment 3 to 
the CGP as impaired for sediment.  This requirement is generally only applicable to a handful of 
construction projects each year. 

To obtain the latest list of 303(d) water bodies, visit the SWRCB’s Web site at 
http://www.waterboards.ca.gov/. 

1.3 Purpose of Sampling and Analysis 

The primary method of determining compliance with the CGP is visual inspections.  The permit 
requires regular inspections as well as pre-storm and post-storm inspections to determine if 
there are areas where storm water can be or has been exposed to pollutants.  It is possible to see 
if there is erosion and movement of soil, or if construction materials, chemicals and waste are 
exposed.  This is the best way to determine if the site is in compliance.  In some cases, 
verification of this compliance through sampling and analysis is appropriate.  The purpose of the 
sampling and analysis requirements is to support the visual observation program and to provide 
information that can be used to help determine whether the BMPs employed on a construction 
site are effective in preventing construction site pollutants from causing or contributing to 
exceedances of water quality objectives in the receiving waters.  The modifications to the CGP 
contain two categories of sampling and analysis requirements, which are illustrated in Figures 1-
1 and 1.2.1-4: 

Monitoring for non-visible pollutants at any site where the relevant triggering conditions occur.  
This monitoring is required at any site where there is exposure and where a discharge can cause 
or contribute to exceedence of a water quality objective, not just those that discharge to water 
bodies that are listed for a particular pollutant; and  
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Monitoring for sediment in storm water discharged directly to water bodies listed as impaired 
for sediment/siltation, sediment, or turbidity on the SWRCB’s 303(d) list of water bodies.  

The sampling and analysis results are not conclusive proof of compliance or non compliance 
with the permit.  Specifically, Receiving Water Limitations in the CGP provide that the SWPPP 
must be designed and implemented so that storm water discharges shall not cause or contribute 
to exceedance of any applicable water quality standards.  These provisions also require 
implementation of corrective measures, and revision of the SWPPP and monitoring requirements 
if storm water discharges do cause or contribute to an exceedance of an applicable water quality 
standard.  USEPA has pointed out the difficulties and limitations of using sampling in storm 
water permits as a measure of compliance.  (57 Fed. Reg. 11394, 11402)  While sampling and 
analysis, as required by the CGP, may be a useful tool in pointing to areas of concern, it is of 
limited use in the storm water context and must be used as a diagnostic tool rather than as 
conclusive evidence of compliance or non-compliance with the CGP.   
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2.0 Sampling Program for Pollutants Not Visually Detectable in  
 Storm Water 

The CGP requires sampling and analysis for pollutants not visually detectable in runoff, but 
which could cause or contribute to an exceedance of water quality objectives in the receiving 
water.  Sample for a constituent if there is reason to expect that it may be in the discharge, 
regardless of whether or not it is causing or contributing to an exceedence of a water quality 
objective.  First attempt to eliminate the exposure of construction materials to prevent pollution 
of storm water and thus to limit the requirement for sampling and analysis.  Many construction 
materials, including soil amendments, fertilizers, pesticides, and even things like fencing and 
wood products, are intended for use outdoors.  For such materials, minimize pollutant discharge 
through implementation of appropriate BMPs.  If exposure to these products can contribute 
pollutants to the runoff at levels that could cause or contribute to exceedance of a water quality 
objective, then sampling is still required, even if they are used correctly. 

2.1 What the Permit Says about Sampling 

The CGP requires that a sampling and analysis program be developed and conducted for 
pollutants which: 

• Are not visually detectable in storm water discharges, 

• Are known or should be known to occur on the construction site, and 

• Could cause or contribute to an exceedance of water quality objectives in the receiving water. 

Include all pollutants identified in this way in this sampling and analysis strategy and identify 
them in the SWPPP (as required by Sections A. 5. b. and A. 5. c. of the CGP).  The CGP states that 
the SWPPP must identify a strategy for conducting the sampling and analysis, including the 
frequency and location(s) at which sampling will be conducted. 

Sample for pollutants that would not be visible in runoff if: 

• Visual inspections (required before, during and after storm events) indicate that there has 
been a breach, malfunction, leakage or spill from a BMP that could result in the discharge of 
pollutants in storm water and the pollutants would not be visually detectable; or 

• Storm water comes into contact with soil amendments, other exposed materials, or other on 
site sources of pollution. 

2.2 Deciding When to Sample 

Conduct proper inspections throughout the duration of the project to make sure that 
appropriately selected BMPs have been implemented, are being maintained, and are effective.  
Sample if non-visible pollutants that are known or should be known to occur on the construction 
site “could cause or contribute to an exceedance of water quality objectives in the receiving 
water.”  As discussed in this document, there are numerous receiving water standards found in 
different documents, including narrative water quality objectives in basin plans.  For that reason, 
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and because of the difficulties associated with linking a discharge from a construction site to 
exceedance of water quality standards in the receiving waters, conduct sampling and analysis 
whenever the above conditions are met. 

If a determination is made that sampling is needed, collect storm water runoff samples 
regardless of the time of year, status of the construction site, or day of the week.  Collect samples 
during the first two hours of runoff (during daylight hours).  Storm water inspections and 
sample collections are required even during non-working days (including weekends and 
holidays). 

2.3 Deciding What Constituents to Sample for: What are Pollutants 
Which are “Known or Should be Known ” to Occur on a 
Construction Site? 

Pollutants can be considered to be known or should be known to occur on the construction site if 
they are currently in use or are present as a result of previous land uses.  This includes materials 
that:  

• are being used in the construction activities 

• are stored on the construction site 

• were spilled during construction operations and not cleaned up 

• were stored (or used) in a manner that presented the potential for a release of the materials 
during past land use activities 

• were spilled during previous land use activities and not cleaned up 

• were applied to the soil as part of past land use activities. 

Construction material inventories and the project SWPPP should provide adequate information 
on materials currently in use or proposed for use on the construction site. 

Develop a list of potential pollutants based on a review of potential sources identified in your 
SWPPP (required by CGP sections A.5.b. and A.5.c.), which will include construction related 
materials, soil amendments, soil treatments, and historic contamination.  Review existing 
environmental and real estate documentation to determine the potential for pollutants to be 
present on the construction site as a result of past land use activities.  Good sources of 
information on previously existing pollution and past land uses include Environmental 
Assessments, Initial Studies, Environmental Impact Reports or Environmental Impact 
Statements prepared under the requirements of the National Environmental Policy Act or the 
California Environmental Quality Act, and Phase 1 Assessments prepared for property transfers.  
In some instances, the results of soil chemical analyses may be available and can provide 
additional information on potential contamination.   

Identify from this list those pollutants that would not be visible in storm water discharges.  
These are the constituents that you will likely have to sample for in runoff if the materials are 
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exposed to storm water.  Consult with your analytical laboratory or water quality chemist to 
determine if there are field tests or indicator parameters that can be used.   

2.4 Deciding Where to Sample 

Sample at all discharge locations that drain the areas from which the pollutants may have 
entered the runoff and at locations that have not come in contact with the pollutants (reference 
sampling).  This allows a comparison of reference samples with the sample(s) collected from 
storm water suspected of containing construction-related pollutants.  The collection of this 
sample is important in the interpretation of the potentially contaminated sample because it 
provides information on the characteristics of the storm water without the exposure.  For 
example, if storm water were to come in contact with hydrated lime products, the indicator 
parameter for pollution would be an elevated pH.  The storm water could also be polluted with 
other materials or minerals, but the elevated pH will provide information necessary for the 
discharger to make further determinations as to the cause.  In this case, a sample of storm water 
from the same storm event that did not come in contact with the hydrated lime would provide 
an understanding of what the pH of the uncontaminated storm water was in relation to the 
polluted storm water.   

A more accurate background sample would have also contacted the soil and vegetation of the 
area, further isolating the lime as the source of the elevated pH.  This gives the discharger the 
necessary information to take immediate steps to detain the polluted storm water or to  

minimize or eliminate the exposure.  Describe the sampling procedure, location and rationale for 
obtaining the reference sample of storm water in the SWPPP. 

Identify sampling locations that provide information on both the runoff quality that is affected 
by material storage, historic contamination or other exposed potential pollutants, and the 
background runoff quality (i.e., reference sample).  Material storage may be confined to a small 
area of the project while historic contamination or exposed materials, such as soil amendments, 
may be widespread throughout the construction site.  For this reason, the sampling locations 
identified for these two types of potential pollutants may be different. 

• Collect samples at locations identified in your SWPPP and in areas identified by visual 
observations/inspections where there has been a BMP failure or breach and which can be 
safely accessed. 

• Collect samples from a location that is not affected by material storage activities or by runoff 
as a background or reference location.   

• For a widespread potential pollutant, select sampling locations at the perimeter of your site, 
where storm water is unaffected by your activities and compare this to areas that are affected 
by your activities on the site.  Describe the sampling procedure, the location, and the 
rationale for selecting these locations in the SWPPP. 

If the “reference sample” is taken from on-site and it turns out to be carrying a high level of 
pollutants this should trigger an evaluation of this drainage area.  Are there previously 
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undetected sources of pollutants?  It may turn out that additional BMPs may be necessary on this 
portion of the site or that the discharge must be managed or contained. 

If the “reference sample” is taken from off site and it turns out to be carrying a high level of 
pollutants take a sample on site to determine if the same pollutants are on site and must be 
managed. 

2.5 Types of Test Methods? 

The CGP requires sampling of non-visible pollutants that “could cause or contribute to an 
exceedance of water quality objectives in the receiving waters”. Unlike sediment, for which there 
are a limited number of applicable water quality objectives, the applicable water quality 
standards for “non-visible” pollutants will depend on the material and its chemical makeup.  
This guidance document contains information on what pollutants may occur on construction 
sites and which water quality standards may be associated with those pollutants.  The best 
assurance of complying with the receiving water limitations is to prevent or reduce runoff of all 
polluting substances from construction sites through implementation of effective BMPs. 

The sampling and analysis language recognizes that sampling and laboratory analysis, in and of 
itself, does not protect water quality.  Rather, field identification and detection of the source of 
pollution, followed by timely action is ultimately what will protect the receiving waters.  Because 
of the short-term nature of construction, and the use of different materials during the 
construction period, laboratory sampling will not generally provide the information needed in 
an adequate time frame.  It is preferable to use field-sampling techniques that can provide 
immediate information and allow a timely solution.  

For this reason, the sampling and analysis language for non-visible pollutants contemplates field 
sampling using indicator parameters.  The correct indicator parameter can provide a quick and 
immediate indication of contamination of storm water to known materials stored or used on a 
construction site.  Field test kits and devices have been commercially available for decades and 
widely used for water quality applications.  As an example, test strips to evaluate for ammonia, 
phosphate, chlorine, copper, iron, nitrate, nitrite, and low and high range pH are readily 
commercially available.  Manufacturers and distributors provide technical support as well as 
training to their customers.  

2.6 Deciding How Often to Sample 

Determine the frequency of sampling for non-visible pollutants based on the exposure of 
pollutant sources.  Sample runoff when BMPs do not effectively prevent or reduce exposure of a 
non-visible pollutant source to storm water.  Sample runoff when inspections identify a BMP 
failure, which exposed pollutants to storm water.  If spills are thoroughly cleaned up and the 
contaminated material is isolated, eliminating exposure to storm water runoff, sampling is not 
required.  For instances when the potential for previously existing pollution is identified, 
perform laboratory screening analysis during the first one or two storm events of the season to 
determine if the potential pollutant is running off the construction site. If construction activity 
will disturb or mobilize such potential pollutant sources, take samples to determine if the 
pollutants are being mobilized by the construction activity. 
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2.7 Identification of Pollutant Sources 

Information about various construction pollutant sources can be viewed by following the 
instructions posted on the swrcb.ca.gov web site.  In addition, various discharger groups have 
also produced information that may be useful for determining pollutants sources and sampling 
parameters for runoff from construction activity.  These include a “Pollutant Testing Guidance 
Table” that lists construction materials, describes whether they would be visible in runoff, and 
lists pollutant indicators, which will be available on the swrcb.ca.gov/stormwtr/gen_const.html 
web site 

2.8 Examples of When Sampling and Analysis for Non-Visible 
Pollutants Is Not Required 

Sampling and analysis is not required under the following conditions.  However, a contingency 
sampling strategy should be prepared in the event of an accidental discharge.   

• Where construction takes place entirely during a period of time when there are no rainfall 
events.  Timing construction to occur outside of the rainy season is the most effective BMP. 

• Where a construction project is “self-contained”, meaning that the project generates no 
runoff or any potential discharges containing pollutants, including no potential for tracking 
sediment off-site from vehicle tires, and no potential for discharging products of wind 
erosion. 

• Where construction materials and compounds are kept or used so that they are not in contact 
with storm water (e.g., in water-tight containers, under a water-tight roof, inside a building, 
etc.). 

• Where for specific pollutants, the BMPs implemented at the construction site fully contain 
the exposed pollutants (e.g., bermed concrete washout area). 

• For building, landscaping and BMP materials that are in their final constructed or in-place 
form or are designed for exposure (e.g., fence materials, support structures and equipment 
that will remain exposed at the completion of the project, etc.). 

• Where pollutants may have been spilled or released on site, but have been properly cleaned- 
up and storm water exposure has been eliminated prior to a storm event. 

• For stockpiles of construction materials for which both cover and/or containment BMPs have 
been properly implemented to protect them from run-on and from contributing pollutants to 
storm water . 

2.9 Examples of When Sampling and Analysis Is Required 

Sampling and analysis is required when non-visible pollutants have the potential to contact 
storm water and run off the construction site into a storm drainage system or water body at 
levels that may cause or contribute to exceedance of water quality standards.  Some examples of 
this situation are: 
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• Where construction materials and compounds are stored or applied such that they may come 
in contact with storm water runoff. 

• For construction projects that utilize soil amendments or soil treatments that can come in 
contact with storm water runoff.  (If you have independent test data available that 
demonstrates that the soil amendments cannot result in concentration levels in storm water 
discharges that will cause or contribute to exceedance of applicable water quality standards, 
sampling and analysis may not be required.  Contact the appropriate RWQCB to determine 
acceptable concentration(s) of the material(s) in question.) 

• When a leak or spill occurs that is not fully contained and cleaned prior to a storm event. 

• When a leak or spill occurs, during a storm event, and it cannot immediately be isolated 
and/or cleaned-up, and the possibility of an off-site discharge exists. 

• When, during regular inspections, it is discovered that cover and containment BMPs have 
been compromised and storm water comes in contact with materials resulting in runoff 
discharging into a storm drain system or water body. 

• When material storage BMPs have been compromised, breached, or have failed. 

2.10  Do I Sample Storm Water Flows Diverted Around My Project for 
Non-Visible Pollutants?  

Dischargers may be faced with a situation where the disturbed area of their construction site is 
adjacent to a large area that historically has drained across their site.  This happens most 
frequently in foothill situations where schools or commercial development is undertaken 
alongside an existing roadway, adjacent to a large undisturbed area.  In such a situation, 
calculate the anticipated volume of the flow in order to size a diversion structure to divert the 
(usually) clean storm water around or though the site.  (CGP section A.5.b.1.)  It is unwise to 
allow a large volume of water to wash across a disturbed area.  Not only would the run-on cause 
erosion and remove the soil from the project, but also the discharge would be turbid and violate 
the Permit requirements.  To the extent that the discharger does allow run-on of polluted water 
to flow across the site, and contaminants in the run-on are not visible, the sampling and analysis 
requirements apply.  Additionally, the CGP (section A. 5. b.) requires that the RWQCB be 
contacted in the above situation. 

The requirement to divert run-on does not authorize the creation of a new point source of 
pollutants, however.  If the run-on contains pollutants from pre-existing pollution in the 
watershed, the discharger is responsible to determine this before planning the diversion.  Should 
a discharger divert contaminated water around the site and allow it to enter surface waters, this 
permit does not authorize such discharge and the discharger should be aware that a separate 
NPDES permit may be required.  (See, Committee to Save Mokelumne River v. East Bay Municipal 
Utility District (9th Cir. 1993) 13 F.3d 305, 309.)  If you are planning on diverting flows from 
entering your site and you suspect that they contain pollutants, contact your local RWQCB for 
advice. 



 

Page 18 

2.11 Deciding How to Sample 

• Only personnel trained in water quality sampling procedures should collect storm water 
samples. 

• Determine sampling methods and locations in advance of the runoff event in order to 
provide sufficient time to gather the supplies and equipment necessary to sample and plan 
for safe access by the sampling personnel. 

• General guidance for sampling procedures is provided in Section 4 of this document. 

2.12 How to Use Your Sampling Data 

2.12.1 How to Analyze Your Data 

Initiate corrective action where non-visible pollutant sample test results indicate presence of 
pollutants in the construction site storm water runoff.  This can be determined by comparing 
your construction site’s storm water test results with the background sample. BMPs must be 
used to control offsite discharge of any pollutant (e.g., pesticides) that is not naturally occurring, 
regardless of background levels of that pollutant. 

Where your site’s storm water test concentrations for naturally occurring substances are 
considerably above (or, in the case of pH, considerably above or below) the background 
concentrations, or where other pollutants are found, evaluate the BMPs to determine the cause.  
Initiate corrective action by repairing, replacing or suplementing the BMPs on your site.  
Conduct additional sampling during the next runoff event after corrective actions are 
implemented to demonstrate and document that the problems have been corrected. 

This permit does not contain benchmarks. However, method of data analysis for naturally 
occurring substances employs a similar concept: determining whether the results are 
“considerably above” the background levels.  The term “considerably above” is based upon 
guidance contained in USEPA’s Multi-Sector General Permit, which does use benchmarks.  
These benchmarks are not numeric storm water effluent limits, are not related or necessarily 
protective of any specific receiving water, and exceedances of these benchmarks are not 
automatically considered permit violations.  When sample results exceed one or more of the 
benchmarks, the USEPA recommends dischargers reevaluate the effectiveness of their BMPs and 
develop, when appropriate, additional BMPs.  The use of such benchmark values is a 
scientifically valid indicator of the presence of pollutants associated with construction activity in 
the runoff.  Since the non-visual pollutants that may occur on construction sites may be similar in 
type and cause to those on industrial sites, it is valid to use USEPA’s approach here.  Where a 
parameter in a sample is being evaluated, and a benchmark is available, the benchmark may be 
used for comparison purposes.  (USEPA does not require any sampling and analysis in its 
construction permits, and therefore does not have benchmarks for construction activities.) 

2.12.2 Coordinating Visual Observations with Sampling Results 
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If visual inspection of storm water BMPs used to contain or otherwise manage (i.e., filter or treat) 
non-visible pollutants at a construction site indicates that a BMP has failed or been 
compromised, then field monitoring of any impacted storm water from the site for non-visible 
pollutants is required. Of course, immediately repair or replace any BMP that has been visually 
inspected and found breached or compromised.  If feasible, contain the polluted discharge and 
prevent it from being discharged off site.  After taking steps to correct the failed BMP, conduct 
field monitoring in the vicinity of the BMP to verify that pollutants are no longer in the storm 
water. 

The intent of conducting field monitoring for non-visible pollutants is to obtain an immediate 
indication if storm water that is discharging from a site has been polluted.  An immediate 
indication of a polluted discharge requires an immediate response in the form of backtracking 
from the point of discharge to find the source and take appropriate measures to prevent a 
recurrence of a polluted discharge. 

2.12.3 What To Do If The Data Show a Potential Problem 

If your data shows a problem, follow the reporting requirements as shown in the CGP Receiving 
Water Limitations.  In addition, take the following steps as soon as possible: 

• Identify the source 

• Repair or replace any BMP that has failed 

• Maintain any BMP that is not functioning properly due to lack of maintenance 

• Evaluate whether additional or alternative BMPs should be implemented 

If sampling and analysis during subsequent storm events shows that there is still a problem, then 
repeat the steps above until the analytical results of “upstream” and “downstream” samples are 
relatively comparable. 

Where your site’s storm water results show test concentrations considerably above (or below) 
background concentrations, evaluate the BMPs to determine what is causing the difference.  
Possible solutions may include repairing the existing BMPs, evaluating alternative BMPs that 
could be implemented, and/or implementing additional BMPs (cover and/or containment) 
which further limit or eliminate contact between storm water and non-visible pollutant sources 
at your site.  Where contact cannot be reduced or eliminated, retain storm water that has come in 
contact with the non-visible pollutant source on-site and do not allow it to discharge to the storm 
drainage system or to a water body.  Contact your RWQCB to determine whether it is 
permissible to discharge the retained storm water.  Conduct additional sampling during the next 
runoff event after corrective actions are implemented to demonstrate and document that the 
problems have been corrected. 

2.13 Retention of Data 

Keep results of field measurements and laboratory analyses with the SWPPP, which is required 
to be kept on the project site until the Notice of Termination (NOT) is filed and approved by the 
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appropriate RWQCB.  Keep field training logs, Chain-Of-Custody (COC) forms and other 
documentation relating to sampling and analysis with the project’s SWPPP.  Records of all 
inspections, compliance certifications, and noncompliance reporting must be retained for a 
period of at least three years from the date generated or after project completion. 

3.0 Sampling Program for Sedimentation/Siltation 

3.1 What the Permit Says About Sampling 

Soils, sediments, and fine (suspended) particles that result from grading and earthwork activities 
and soil erosion from disturbed, un-stabilized land areas are potentially significant sources of 
storm water pollution at construction sites.  The CGP requires construction sites to develop, 
implement and maintain an effective combination of erosion control and sediment control BMPs 
to prevent soils, sediments, debris and solids fine enough to remain suspended from leaving the 
construction site and moving into receiving waters at levels above preconstruction levels. 

The CGP requires that a visual survey of the site be done before, during and after a storm.  If the 
visual survey indicates either the potential for a discharge of sediment laden water or that  
sediment is being discharged, steps must be taken to repair or augment the BMPs to prevent the 
discharge as soon as possible.  Discharge of sediment above predevelopment levels is not 
allowed. 

The CGP requires sampling and analysis for sediment/silt or turbidity when the construction 
site runoff discharges directly into a water body that is impaired by sedimentation/siltation, 
sediment, or turbidity (that is, the water body is on the 303(d) list for one or more of these 
pollutants.)  A key point is that the discharge of storm water runoff must directly enter the 
impaired water body or impaired segment of a water body.  Construction site runoff that flows 
through a tributary or storm drainage system and is commingled with other sources of flow, is 
not considered a direct discharge even if the flow eventually enters an impaired water body.  
(See the definition of direct discharge in Section 5 for further details.) 

The CGP requires that the SWPPP identify a strategy for conducting the sampling and analysis, 
including the frequency at which sampling will be conducted.  The SWPPP must also describe:  

• the location(s) of direct discharges from construction activities to a water body listed on the 
SWRCB’s 303(d) list for sedimentation/siltation, sediment and/or turbidity; 

• the designated sampling location(s) in the listed water body representing the prevailing 
conditions up-stream of the discharge; and  

• the designated sampling location(s) in the listed water body representing the prevailing 
conditions down-stream of the discharge. 

• the sampling design which describes the sampling devices used; the sample size; the number 
of samples to be taken at each location, the laboratory protocol employed; and, if applicable, 
the statistical test used to determine if the upstream/downstream samples differ to a 
statistically significant degree.  
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3.2 Deciding When to Sample 

• Dischargers must perform sampling if the storm water runoff directly discharges from the 
construction site to a 303(d) listed water body.   

• Dischargers must collect samples during the first two hours of discharge (runoff) from storm 
events which result in a direct discharge to any 303(d) listed water body.  But samples need 
only be collected during daylight hours (sunrise to sunset). 

• Dischargers must collect samples regardless of the time of year, status of the construction 
site, or day of the week. Samples should be taken during the first two hours of a storm event.  
Storm water inspections and sample collections are required even during non-working days 
(including weekends and holidays).  Samples must be taken from the same storm event for 
comparison, concentrations are not comparable across storm events. 

• Dischargers do not need to perform upstream/downstream sample collection for more than 
four (4) rain events per month. 

3.3. Deciding What Constituent(s) Require Sampling 

• If the water body is listed as impaired for sedimentation or siltation, analyze samples for 
Setteable Solids (mL/L) and Total Suspended Solids (mg/L) according to USEPA 160.2 and 
USEPA 160.5, respectively.  Samples may be analyzed for suspended sediment concentration 
(SSC) according to ASTM D3977-97 instead of or in addition to Total Suspended Solids and 
Setteable Solids. 

• If the water body is listed as impaired for turbidity, analyze samples for turbidity per USEPA 
180.1 or analyze in the field using a correctly calibrated turbidity meter. 

• It is very important that consistent sampling and analysis methods are used for all sampling 
locations.  

Table 3-1 shows general sample handling and laboratory requirements for sediment sampling.
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Table 3-1 
LABORATORY REQUIREMENTS1 FOR STORM WATER MONITORING OF SEDIMENT, SILTATION AND/OR 
TURBIDITY 
 
 

Parameters Analytical 
Method 

Target 
Method 
Detection 
Limit 

Minimum 
Sample 
Volume 2 

Container Preservative Holding Time 

Total Suspended Solids (TSS) 2 EPA 160.2 1 mg/L 100 mL 500 mL polypropylene Store in ice or refrigerator at 4°C (39.2°F) 7 days 

Setteable Solids (SS) EPA 160.5 0.1 
mL/L/hour 1 liter 1 liter mL polypropylene Store in ice or refrigerator at 4°C (39.2°F) 48 hours 

Suspended Sediment 
Concentration (SSC) 3 

ASTM D 
3977-97 

Contact 
Laboratory 200 mL Contact Laboratory Store in ice or refrigerator at 4°C (39.2°F) 7 days 

Turbidity EPA 180.1 1 NTU 100 mL 500 mL polypropylene 
or glass 

Store in ice or refrigerator at 4°C (39.2°F), 
Dark 48 hours 

 
1 The data in this table is a summary of recommended laboratory requirements.  For specific USEPA regulatory requirements, consult the 

sampling and analysis requirements found in 40 CFR 136. 
2 Minimum sample volume recommended.  Specific volume requirements will vary by laboratory; please check with your laboratory when 

setting up bottle orders. 
3 Use either TSS or SSC, or both, for suspended solids analysis.  Upstream and downstream samples should be analyzed by the same method.
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3.4 Deciding Where to Sample 

In-stream sampling is required, both upstream and downstream of the discharge.  The CGP does 
not require that the effluent be sampled.  However, effluent sampling is recommended.  Take 
both upstream and downstream samples within the actual flow of the waterbody.  Collect 
samples at the following locations: 

• Sample the 303(d) listed water body upstream of the construction site discharge in a location 
representative of the sediment load present in the water body before it is impacted by 
discharge from the construction site. 

• Sample the 303(d) listed water body at a point immediately downstream of the last point of 
discharge from the construction site.  

Additionally, for the purpose of interpreting the results of the samples collected from the 303(d) 
listed water body, collect and analyze samples of the actual discharge from the construction site 
(effluent sample) prior to it being commingled in the receiving water.  This sample can be used 
to verify whether the source of the sediment in-stream is emanating from the construction 
discharge.  Remember that samples should only be collected from safely accessible locations. 

In general, sample away from the bank in or near the main current.  Avoid collecting samples 
directly from ponded, sluggish, or stagnant water.  Be careful when collecting water upstream or 
downstream of confluences or point sources to minimize problems caused by backwater effects 
or poorly mixed flows.  Note that samples collected directly downstream from a bridge can be 
contaminated from the bridge structure or runoff from the road surface. 

Choose the upstream location in water that appears to represent the nature of the flow in the 
stream. 

Downstream samples should represent the receiving water mixed with flow from the 
construction site.  For instance if the flow from the site can be observed by either a color or a flow 
difference, collect the downstream sample from within the affected water. 

3.5 What Are the Applicable Water Quality Standards 

The CGP requires sampling of runoff from construction sites that discharge directly to 303(d) 
listed water bodies to demonstrate that discharges do not contribute to the impairment of the 
receiving water.  Each of the listed waters is subject to water quality objectives in a RWQCB 
Basin Plan for sediments and solids or for turbidity.  The applicable water quality objectives for 
each RWQCB are listed in Appendix A to this guidance document. 

3.6 Deciding How to Sample 

• Only personnel trained in water quality sampling procedures should collect storm water 
samples. 
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• Determine sampling methods and locations in advance of the runoff event in order to 
provide sufficient time to gather the supplies and equipment necessary to sample and plan 
for safe access by the sampling crew(s) and document them in the SWPPP. 

• General guidance for sampling procedures is provided in Section 4 of this document. 

3.7 How to Use Your Data 

3.7.1 How to Analyze Your Data 

While it is desirable for sediment concentrations from a site to be as low as possible, the amount 
that a site can contribute is determined by a TMDL analysis and in the absence of an 
implemented TMDL, the instream concentrations below the point of discharge cannot be 
significantly different from the upstream concentrations. 

In order to allow for meaningful analysis of the data, it is necessary to establish a statistical 
framework for it.  When sampling a body of water, it is unlikely that two samples, even taken 
next to each other, will have the same concentration of a pollutant.  This is referred to as 
variability.  Concentrations will vary from sample to sample, but the difference between them 
may not be meaningful.  In order to obtain a statistically meaningful set of samples, it is 
necessary to determine how many samples will be necessary, the greater the variability between 
samples, the larger the number of samples (N) will be required.  This may require that the water 
body be sampled before the start of construction to determine the variability.  Collect sufficient 
numbers of samples (N) during each storm event monitored to represent the prevailing 
conditions of both locations (upstream and downstream).  Depending upon which statistical test 
is used, and the variability between the samples, N will usually be more than a single sample.  
When comparing samples from a single storm event, a range of readings will be obtained.  
Almost all samples from that source will fall into that range.  The likely range of readings can be 
expressed through the use of a statistical confidence interval for the parameter being sampled.  
Confidence intervals are expressed as probabilities, such as 95% confidence or 97% confidence.  
The size of a confidence interval will be determined by the variability in the samples from the 
single source and the number of samples collected. 

Once the sampling is completed and results returned from the laboratory, compare the 
concentration of the appropriate parameter (see Section 2.3 Deciding What Constituents to 
Sample for)) derived from the upstream samples to the concentration of the same parameter 
from the downstream samples (from the same storm event). It is expected that every sample will 
be different.  (This would be true even if there were not construction activities, in light of the 
variability of stream conditions, explained above.)  Rather, compare the samples to see if there is 
a statistically significant difference between the central tendency (arithmetic mean, geometric 
mean, median, etc.) of the upstream samples and the downstream samples.   

Estimate the magnitude of the difference in the central tendency between the upstream and 
downstream concentration values.  The null hypothesis to be tested is:  The difference between 
the downstream central tendency and the upstream central tendency is less than or equal to zero.  
The minimum acceptable confidence interval shall be 90%.  Using the data, calculate a one-sided 
lower confidence limit (LCL) on the difference in central tendencies.  If the numeric value of zero 
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is contained within the confidence interval (LCL), then you cannot reject the null hypothesis, and 
you would conclude that no impairment has occurred.  If, however, the data indicates that the 
downstream central tendencies are significantly higher than the upstream, you cannot accept the 
null hypothesis.  In this case there is the presumption that the discharges are contributing to the 
existing impairment.  

If you did take samples of the effluent, and those samples are not consistent with the conclusion 
that the discharge is contributing to the existing impairment, take steps to determine what other 
source(s) is causing the increase in the downstream sampling.  If you can show that there is a 
different source than your discharge, you should contact the appropriate RWQCB. 

The hypothesis, sampling methodology, confidence interval, and statistical tests and 
assumptions must be defensible to the RWQCB.  Since construction sites that discharge directly 
into impaired water bodies are not common in California, the local RWQCB will likely ask to 
review the SWPPP and the sampling and analysis strategy prior to construction activity. 

3.7.2 Sources of sediment, silt and turbidity in a construction discharge 

Conditions or areas on a site that may be causing sediment, silt, and/or turbidity in your storm 
water runoff may include: 

• Exposed soil areas with inadequate erosion control measures 

• Active grading areas 

• Poorly stabilized slopes 

• Lack of perimeter sediment controls 

• Areas of concentrated flow on unprotected soils 

• Poorly maintained erosion and sediment control measures 

• Unprotected soil stockpiles 

• Failure of an erosion or sediment control measure 

• Unprotected Clayey soils 

3.7.3 What To Do If Your Data Shows a Statistically Significant Increase 
Downstream of the Discharge 

The CGP requires that BMPs be implemented on the construction site to prevent a net increase of 
sediment load in storm water discharges relative to pre-construction levels.  Although the 
upstream reference (background) sample may not be representative of pre-construction levels at 
your site, it will provide a basis for comparison with the sample taken downstream of the 
construction site. 
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If the statistical tests of the upstream and downstream samples indicate an increase in silt, 
sediment and/or turbidity, follow the reporting requirements as shown in the Receiving Water 
Limitations of the CGP.  If you have collected samples of the discharge from your site, use these 
results to help identify if it is your project that is discharging sediment into the receiving water.  
It is recommended that the following steps be taken as soon as possible. 

• Identify the source of the silt, sediment or turbidity 

• Review effectiveness of existing erosion control BMPs.  The sediment may be coming from 
locations at the construction site where existing erosion control BMPs have been reduced in 
effectiveness.  These BMPs should be evaluated to determine whether they are in need of 
maintenance. 

• Review effectiveness of existing sediment control BMPs.  The sediment may be coming from 
locations at the construction site where existing sediment control BMPs have been reduced in 
effectiveness.  These BMPs should be evaluated to determine whether they are in need of 
maintenance.  

• Look for evidence that there are too few sediment and erosion control BMPs.  In inspecting 
the site, sources of sediment that either do not have BMPs or for which the BMPs appear to 
be insufficient in number or type may be identified. 

• Repair or replace any BMP that has failed or is in need of maintenance 

• Evaluate whether additional or alternative BMPs should be implemented to provide an 
effective combination of erosion and sediment control measures on the site.  Do not rely 
solely on perimeter sediment controls, particularly where there are fine-grained soils (such as 
silts or clays) on the site.  Implement erosion controls (source controls) that keep the soil in 
place, even on temporary slopes and rough graded areas, wherever possible and as necessary 
to prevent sediment from leaving the site. 

If sampling and analysis during subsequent storm events shows that there is still a statistically 
significant difference, then repeat the steps above until the analytical results of the upstream 
concentration samples are within the confidence interval. 

3.8 Retention of Data 

Keep results of field measurements and laboratory analyses with the SWPPP, which is required 
to be kept on the project site until the NOT is filed and approved by the appropriate RWQCB.  
Keep training logs, Chain-Of-Custody (COC) forms and other documentation relating to 
sampling and analysis with the project’s SWPPP.  All records of all inspections, compliance 
certifications, and noncompliance reporting must be retained for a period of at least three years 
from the date generated or after project completion. 

4.0 Sampling Procedures 

The collection and handling of storm water runoff samples requires care to ensure the integrity 
and validity of the samples.  A Chain of Custody (COC) form, must follow the sample from the 
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collection through the analysis process.  Additional documentation to track other information of 
interest, e.g. field conditions, or required field measurements may also be used.  This type of 
information is recorded on a field tracking form. 

Collect all samples with care to ensure that the sample is representative of the runoff being 
tested, use the correct type of container, preserve samples in accordance with the test method’s 
specifications, and store at the appropriate temperature until delivered to an analytical 
laboratory.  Some types of samples have very short holding times and must be analyzed before 
this holding time is exceeded.  Sample handling requirements and documentation form the basis 
of your sampling quality assurance program. 

Before starting any sampling program, contact the analytical laboratory that you plan to use to 
analyze your samples.  Make sure to select a laboratory that will provide you with the support 
that you need, such as, properly cleaned and preserved sampling containers and COC forms.  
Some laboratories can assist in identifying courier services available to transport samples to the 
laboratory, or may be able to provide sampling service for you.  Work out all of these details in 
advance of sample collection.  Consult the analytical laboratory on what additional samples will 
be required for quality assurance and quality control purposes. 

Both field and/or analytical analysis methods can be used to meet the Permit requirements.  
Field techniques have the advantage of providing immediate results, however, there are only a 
limited number of analyses that can be done in the field.  Analytical laboratories can analyze for 
a wide range of parameters, but the data may take several weeks or longer to get back. 

Some constituents (e.g. pH) can be evaluated in the field with special equipment.  Field samples 
must be collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Field equipment must be used by trained staff and the equipment 
must be calibrated and maintained according to the manufacturer's specifications. 

Laboratory analyses should be conducted by a laboratory that is currently accredited by the 
California Department of Health Services Environmental Laboratory Accreditation Program 
(ELAP).  Analyses must be conducted in accordance with 40 CFR Part 136. 

You may refer to the California Department of Transportation (Caltrans) Guidance Manual: 
Stormwater Monitoring Protocols (Second Edition), July 2000 to assist you in developing a sampling 
and analysis program.  This document may be downloaded from the Caltrans Website, at  

http://www.dot.ca.gov/hq/construc/stormwater/SamplingGuidanceManual.pdf 

Figure 4-1 is an outline for a typical comprehensive storm water sampling and analysis plan.  As 
some laboratories may have specific requirements for sample collection and handling, specific 
information or requirements on your samples should be checked with your laboratory. 
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Figure 4-1 Outline for a Typical Storm Water Sampling and Analysis Plan 

1 PROJECT OVERVIEW/DESCRIPTION 
1.1 Description of why the project is being conducted 
1.2 Description of who is conducting the project 
1.3 General scope of monitoring activities 
1.4 Project organization/roles and responsibilities 

 
2 MONITORING SITES 

2.1 Site location (map) 
2.2 Written driving directions 
2.3 Site access instructions (gates, locks, keys, combinations) 
2.4 Notification procedures 

 
3 ANALYTICAL CONSTITUENTS 

3.1 List of constituents for sampling and analysis (including sample collection methods, container 
type, volume required, preservation and laboratory performing analysis) 

 
4 DATA QUALITY OBJECTIVES (DQOs) 

4.1 Analytical reporting limits 
4.2 Analytical precision, accuracy and completeness 

 
5 FIELD EQUIPMENT MAINTENANCE 

5.1 Equipment calibration 
5.2 Equipment maintenance 
5.3 Equipment cleaning (bottles/lids/tubing) 

 
6 MONITORING PREPARATION AND LOGISTICS 

6.1 Weather tracking 
6.2 Storm selection criteria 
6.3 Storm action levels 
6.4 Communications/notification procedures 
6.5 Sample bottle order 
6.6 Sample bottle labeling 
6.7 Field equipment preparation 

 
7 SAMPLE COLLECTION, PRESERVATION AND DELIVERY 

7.1 Sample collection methods 
7.2 Field measurement methods 
7.3 Field equipment list 
7.4 Sample containers, preservation and handling 
7.5 QA/QC sample collection methods 
7.6 Sample labeling (site names, codes, etc.) 
7.7 Composite sample splitting 
7.8 Forms and procedures for documenting sample collection and field measurements 
7.9 Laboratory communication procedures 
7.10 Sample shipping/delivery, chain-of-custody 

 
8 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

8.1 Field procedures for QA/QC sample collection 
 
9 LABORATORY SAMPLE PREPARATION AND ANALYTICAL METHODS 

9.1 Laboratory sample preparation procedures 
9.2 Analytical constituent table (including analytical methods, holding times and reporting limits) 

 
10 DATA MANAGEMENT AND REPORTING PROCEDURES 

10.1 Analytical data validation 
10.2 Electronic data transfer 
10.3 Filing of electronic and hard copy data 
10.4 Reports 

 
APPENDICES 

A Clean Sampling Techniques 
B Health and Safety Plan
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5.0 Definitions 
Chain of Custody (COC) Form 
The COC Form is a form used to track sample handling as samples progress from sample 
collection to the analytical laboratory.  The COC is then used to track the resulting analytical 
data from the laboratory to the client.  COC forms can be obtained from an analytical laboratory 
upon request. 
 
Direct Discharge 
Direct discharge means storm water runoff that flows from a construction site directly into a 
303(d) water body listed for sedimentation, siltation, or turbidity.  Storm water runoff from the 
construction site is considered a direct discharge to a 303(d) listed water body unless it first 
flows through: 
 

1) A municipal separate storm sewer system (MS4) that has been formally accepted by 
and is under control and operation of a municipal entity; 

 
2) A separate storm water conveyance system where there is co-mingling of site storm 

water with off-site sources; or 
 
3) A tributary or segment of a water body that is not listed on the 303d list before 

reaching the 303d listed water body or segment. 
 
Discharger 
The discharger is the person or entity subject to the CGP. 
 
Electrical Conductivity (EC) 
EC is a measure of the ability of water to carry an electric current.  This ability depends on the 
presence of ions, their concentration, valence, mobility and temperature.  EC measurements can 
give an estimate of the variations in the dissolved mineral content of storm water in relation to 
receiving waters. 
 
Field Measurements 
Field measurements refers to water quality testing performed in the field with portable field-
testing kits or meters. 
 
Field Tracking Form (FTF) 
The FTF is a form that serves as a guide to sampling crews to obtain sampling information and 
to prescribe and document sample collection information in the field.  The FTF usually contains 
sample identifiers, sampling locations, requested analyses, Quality Control (QC) sample 
identifiers, special instructions, and field notes. 
 
Holding Time 
Holding time is specified by the analytical method and is the elapsed time between the time the 
sample is collected and the time the analysis must be initiated. 
 
pH 
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The pH is universally used to express the intensity of the acid or alkaline condition of a water 
sample.  The pH of natural waters tends to range between 6 and 9, with neutral being 7.  
Extremes of pH can have deleterious effects on aquatic systems. 
 
Reference Sample 
A sample taken from an undisturbed part of the construction site or from an undisturbed site 
immediately upstream from a construction site.  The reference sample is used for comparison 
with samples taken from the active construction site.  It is the same set of samples that is 
referred to as an uncontaminated sample in the Permit. 
 
Sampling and Analysis Plan 
A document that describes how the samples will be collected and under what conditions, where 
and when the samples will be collected, what the sample will be tested for, what test methods 
and detection limits will be used, and what methods/procedures will be maintained to ensure 
the integrity of the sample during collection, storage, shipping and testing (i.e., quality 
assurance/quality control protocols). 
 
Sediment 
Sediment is solid particulate matter, both mineral and organic, that is in suspension, is being 
transported, or has been moved from its site of origin by air, water, gravity, or ice and has come 
to rest on the earth's surface either above or below sea level. 
 
Sedimentation/Siltation 
Sedimentation/siltation is the process of sediment/silt deposition. 
 
Setteable Solids 
The setteable solids (SS) test measures the solid material that can be settled within a water 
column during a specified time frame. This typically is tested by placing a water sample into an 
Imhoff settling cone and allowing the solids to settle by gravity.  Results are reported either as a 
volume (mL/L) or a weight (mg/L). 
 
Silt 
Silt are soil particles between 0.05mm and 0.002mm in size.  (For the purposes of its use here, it 
also includes clay, which is categorized by a particle size less than 0.002mm.) 
 
Soil Amendment 
Any material that is added to the soil to change its chemical properties, engineering properties, 
or erosion resistance that could become mobilized by storm water.  Certain soil amendments 
may not be visible in site runoff.  Soil amendments likely to fall in this category include lime, 
cementitious binders, chlorides, emulsions, polymers, soil stabilizers, and tackifiers applied as a 
stand-alone treatment (i.e., without mulch).  Even some of these products may bind with the 
soil, and thus be visible.  In contrast, plant fibers (such as straw or hay), wood and recycled 
paper fibers (such as mulches and matrices), bark or wood chips, green waste or composted 
organic materials, and biodegradable or synthetic blanket fibers are soil amendments that are 
likely to be visible in storm water runoff. 
 
Suspended Sediment Concentration (SSC) 
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The suspended sediment concentration (SSC) test measures the concentration of suspended 
solid material in a water sample by measuring the dry weight of all of the solid material from a 
known volume of a collected water sample.  Results are reported in mg/L. 
 
Total Suspended Solids (TSS) 
Suspended solids in a water sample include inorganic substances, such as soil particles and 
organic substances, such as algae, aquatic plant/animal waste, particles related to 
industrial/sewage waste, etc.  The total suspended solids test (TSS) test measures the 
concentration of suspended solids in water by measuring the dry weight of a solid material 
contained in a known volume of a sub-sample of a collected water sample.  Results are reported 
in mg/L. 
 
Turbidity 
Cloudiness of water quantified by the degree to which light traveling through a water column is 
scattered by the suspended organic and inorganic particles it contains.  The scattering of light 
increases with a greater suspended load.  Turbidity is commonly measured in Nephelometric 
Turbidity Units (NTU). 
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6.0 Sources of Further Assistance 
Regional Water Quality Control Boards 

Regional Water Quality
Control Board Address 

Contact Name 
E-mail Telephone/Fax 

NORTH COAST 
REGION 

5550 Skylane Blvd., Suite A 
Santa Rosa, CA 95403 

John Short 
shorj@rb1.swrcb.ca.gov 

(707) 576-2065 
FAX: (707) 523-0135 

SAN FRANCISCO BAY 
REGION 

1515 Clay St., Suite 1400 
Oakland, CA 94612 

Mark Johnson 
stu36@rb2.swrcb.ca.gov 

(510) 622-2493 
FAX: (510) 622-2460 

CENTRAL COAST 
REGION 

895 Aerovista Place., Suite 101 
San Luis Obispo, CA 93401 

Jennifer Bitting 
jbitting@rb3.swrcb.ca.gov 

(805) 549-3334 
FAX: (805) 543-0397 

LOS ANGELES 
REGION 

320 W. 4th St., Suite 200 
Los Angeles, CA  90013 

Ejigu Soloman (Ventura County) 
esoloman@rb4.swrcb.ca.gov 

213) 576-6727 
FAX: (213) 576-6686 

CENTRAL VALLEY 
REGION 
Sacramento Office 

11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670 

Sue McConnell 
mcconns@rb5s.swrcb.ca.gov 

George Day 
DayG@rb5s.swrcb.ca.gov 

Dannas Berchtold 
BerchtD@rb5s.swrcb.ca.gov 

Rich Muhl 
MuhlR@rb5s.swrcb.ca.gov 

(916) 464-4798 
FAX: (916) 464-4681 

(916) 464-6404 
FAX: (916) 464-4681 

(916) 464-4683 
FAX: (916) 464-4681 

(916) 464-4749 
FAX: (916) 464-4681 

CENTRAL VALLEY 
REGION 
Fresno Branch Office 

E. Street 
Fresno, CA 93706 

Brian Erlandsen 
ErlandsenB@rb5f.swrcb.ca.gov 

(559) 445-6046 
FAX: (559) 445-5910 

CENTRAL VALLEY 
REGION 
Redding Branch Office 

415 Knollcrest Dr. 
Redding, CA 96002 

Carole Crowe 
crowec@rb5r.swrcb.ca.gov 

(530) 224-4849 
FAX: (530) 224-4857 

LAHONTAN REGION 
South Lake Tahoe Office

2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 

Jason Churchill 
Jchurchill@rb6s.swrcb.ca.gov 

(530) 542-5571 
FAX: (530) 544-2271 

LAHONTAN REGION 
Victorville Office 

15428 Civic Dr., Suite 100 
 Victorville, CA 92392 

Doug Feay 
Dfeay@rb6v.swrcb.ca.gov 

Ted Saari 
Tsaari@rb6v.swrcb.ca.gov 

(760) 241-7353 
FAX: (760) 241-7308 

(760) 241-7407 
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Regional Water Quality
Control Board Address 

Contact Name 
E-mail Telephone/Fax 

COLORADO RIVER 
BASIN REGION 

73-720 Fred Waring Dr., Suite 100 
Palm Desert, CA 92260 

Abdi Haile 
haila@rb7.swrcb.ca.gov 

Rosalyn Fleming 
flemr@rb7.swrcb.ca.gov 

(760) 776-8939 
FAX: (760) 341-6820 

(760) 776-8939 
FAX: (760) 341-6820 

SANTA ANA REGION 3737 Main St., Suite 500 
Riverside, CA 92501-3339 

Michael Roth (Riverside County) 
mroth@rb8.swrcb.ca.gov 

Aaron Buck (Orange County) 
abuck@rb8.swrcb.ca.gov 

Muhammad Bashir (San Bernardino County) 
mbashir@rb8.swrcb.ca.gov 

(909) 320-2027 
FAX: (909) 781-6288 

(909) 782-4469 
FAX: (909) 781-6288 

(909) 320-6396 
FAX: (909) 781-6288 

SAN DIEGO REGION 9174 SkyPark Court, Suite 100 
San Diego, CA 92123 

Benjamin Tobler 
Toblb@rb9.swrcb.ca.gov 

Eric Becker 
Becke@rb9.swrcb.ca.gov 

Ben Neill 
Neilb@rb9.swrcb.ca.gov 

(858) 467-3272 
 

(858) 492-1785 
 

(858) 467-2983 
FAX:  (858) 571-6972

 
State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Section 
P.O. Box 1977 
Sacramento, CA 95812-1977 
Construction Inquiry Line: (916) 341-5537  
Web Site: http://www.waterboards.ca.gov/ 
e-mail:  stormwater@waterboards.ca.gov 

How to Obtain a List of State Certified Laboratories 
http://www.dhs.ca.gov/ps/ls/elap/html/lablist_county.htm 

Other Useful Web Sites 

California Stormwater Quality Association http://www.casqa.org/ 

California Department of Transportation  
 Environmental Program http://www.dot.ca.gov/hq/env/index.htm  

 Storm Water Management Program http://www.dot.ca.gov/hq/env/stormwater/ 
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7.0 Explanation of Sampling and Analysis Requirements 

The sampling and analysis provisions were added to the CGP in response to the writ of mandate 
issued in San Francisco BayKeeper v. California State Water Resources Control Board (Sacramento 
County Superior Court, No. 99CS01929).  The SWRCB has now been directed to provide 
explanation and direction for dischargers subject to the sampling and analysis requirements.  
One issue that is at the heart of this direction is that the SWRCB must explain how dischargers 
should interpret the results of the required sampling and analysis in deciding whether they are 
in compliance with the permit’s receiving water limitations requirements.  In essence, can the 
sampling and analysis results be used to provide a reliable answer to the question whether the 
discharge is causing or contributing to exceedance of water quality standards?  As is explained 
below, the answer is a qualified “yes,” in that the results must by used in concert with other 
information and in accordance with a logical process exercising best professional judgment.  The 
results from the sampling and analysis will provide information regarding whether or not the 
BMPs are effective, and may provide some evidence of causing or contributing to exceedance of 
water quality standards.  But the sampling and analysis requirements in a storm water permit 
are ultimately a diagnostic tool, and are not a guaranteed method of determining compliance 
with the receiving water limitations. 

7.1 Requirement for Compliance With Water Quality Standards 

The SWRCB is well aware of the requirement that it must issue industrial storm water permits, 
including the CGP, with requirements that require “strict compliance” with water quality 
standards.  (CWA §402(p)(3)(A).)  It is also aware that USEPA has concluded that in general it is 
not appropriate or legally required to include numeric, water quality-based effluent limitations 
in storm water permits.  (40 CFR 122.44(k)(2).)  In addition, we note that USEPA does not require 
sampling and analysis in industrial storm water permits (40 CFR §122.44(i)(4)) and it has elected 
not to include any sampling or analysis requirements in its own recently issued general 
construction permit.  (See, http://cfpub.epa.gov/npdes/stormwater/cgp.cfm.)  USEPA has 
explained the limitations of sampling and analysis in industrial storm water permits.  (See, 57 
Fed. Reg. 11394 et seq. (1992).) 

USEPA has addressed the relationship between BMPs and water quality standards, and has 
determined that almost all storm water discharges can be adequately controlled to meet water 
quality standards through BMPs.  (NPDES Storm Water Program Questions and Answers, 
1/21/04.)  USEPA states that to evaluate effectiveness, NPDES permits may at the discretion of 
the permitting authority require visual inspections, evaluation of environmental indicators or 
measurable goals, effluent monitoring, or in-stream monitoring. (Id.)  USEPA has made clear, 
both in its regulations and its guidance documents, that monitoring requirements are not 
necessary to enforce compliance with water quality standards.  (In fact, neither EPA nor any 
state we are aware of has chosen to include monitoring requirements equivalent to, or more 
robust than, those already in place in the CGP.)  Certainly, there is no legal requirement that the 
permitting authority must “prove” that a specific monitoring result is conclusive evidence of 
exceedance of a water quality standard.  USEPA has conducted studies and modeling showing 
that existing permit programs as of 2003 were already capable of controlling approximately 80-
90% of sediment runoff from construction sides, and that more stringent rules would remove 
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only 1% more.  (USEPA Withdrawal of Proposed Effluent Limitation Guideline for Construction 
Industry, Volume 69, Federal Register 22472 et seq., April 26, 2004.)  In conducting its state 
equivalency analysis, USEPA evaluated all states’ programs, including California’s, and 
determined that these were adequate and that further requirements were not mandated for 
compliance with federal law. 

In USEPA’s analysis of monitoring for construction (EPA-821-R-02-007), it concludes that 
planning monitoring for storm water is not possible because the flows are highly variable and 
temporarily stochastic.  USEPA also notes that several of the criteria that could be used have 
special measurement problems because they are based on trapping efficiency, which is very 
difficult to measure.  The most commonly used measurements, such as TSS, also have problems 
because to measure average or peak TSS it is necessary to measure TSS in the effluent over the 
duration of the outflow hydrograph as well as the flow rate.  This requires that multiple samples 
be taken and that the samples be centered around the peak discharge.  This is time consuming 
and difficult since the timing of an event and the timing of the peak discharge are not known 
beforehand.  The average concentration is a weighted concentration, using flow rate as a 
weighting function.   

USEPA also conducted an extensive evaluation of the literature to identify pollutants present in 
storm water discharges from construction sites.  They found that while the literature contains 
extensive information on pollutants present in storm water discharges from urban areas, there 
were little data available on pollutants present in storm water discharges from construction sites 
during the active construction phase, other than for sediment, TSS and turbidity.  USEPA was 
not able to identify sufficient data in the literature to warrant development of controls specific to 
pollutants other than sediment, TSS and turbidity in storm water discharges from construction 
sites.  Some literature suggests that pollutants adhere to sediment, so that regulating TSS should 
also act as a control for other pollutants.   

USEPA also evaluated the inclusion of organics, pesticides, and bacteria as potential pollutants 
of concern, but the literature indicated that control of these pollutants through conventional 
storm water management strategies is potentially much more difficult, and that there are little 
data linking their presence in storm water discharges directly with new land development 
activities.  Source control (implementation of BMPs) may factor greatly into controlling these 
pollutant sources. 

Permit compliance is based on the degree of control that can be achieved using various levels of 
pollution control technology (BMPs), a visual inspection requirement, coupled with parameter 
sampling in the instances where exposure has been determined.  A storm water sample for non-
visible pollutants indicating contamination is not conclusive proof of either a receiving water 
violation or of compliance with the Permit.  But, it should give the discharger enough 
information to eliminate the source, detain the discharge, improve the BMPs, or take whatever 
action is necessary to abate the problem. 

In the case of a direct discharge of sediment to a water body listed as impaired by sediment, 
sampling downstream of the discharge that shows a statistically significant increase in sediment 
over the upstream monitoring is strong evidence that the discharge from the construction site is 
causing or contributing to the impairment.  We have suggested, however, that dischargers who 
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conduct such sampling should also sample the effluent.  They may use the results of such 
sampling to overcome this presumption should the effluent sampling not be consistent with the 
downstream results.  The case of a direct discharge of sediment to a water body impaired by 
sediment is a far simpler case than discharges that are indirect, that contain pollutants for which 
there may be assimilative capacity, or that contain pollutants that may be diluted in the receiving 
water.  In those cases there is no simple way to conclude from sampling and analysis whether an 
applicable water quality standard is impacted by the storm water discharge.  Instead, the data 
are most useful in alerting the discharger to the need to review BMPs and source control and 
should trigger a visual inspection. 

The final determination as to whether discharges are in compliance with water quality standards 
will be made by RWQCBs through enforcement and other compliance activities.  The sampling 
and analysis results are relevant, as is visual inspection and evaluation of BMPs.  This method of 
assessment is known as “best professional judgment” and is consistent with USEPA’s approach 
to regulating storm water discharges.  This is the appropriate and lawful method of regulation 
pending adoption of effluent limitation guidelines by USEPA.  (CWA §301.) USEPAproposed 
such guidelines for construction sites, but decided against adopting effluent limitation guidelines 
for storm water discharges associated with construction activity.  (Effluent Guidelines 
Construction and Development Fact Sheet: Final Action – Selection of Non-Regulatory Option; 
EPA 821-F-04-001; March 2004; final action is at Volume 69, Federal Register 22472 et seq., April 
26, 2004.)  In taking this Final Action, USEPA concluded that the current system that allows 
states to develop their own programs is adequate and will result in “significant improvements in 
water quality and in the control of discharges of construction site stormwater runoff.”  In 
conducting its investigation of existing programs, USEPA found that every state already has 
regulations and programs in place that incorporate most of the provisions that USEPA 
considered in its most stringent proposal.  USEPA further states that the following components 
of a construction program are: (1) Require preparation of a SWPPP; (2) Require site inspections 
by dischargers on a regular basis; (3) Require a combination of erosion and sediment controls; 
and (3) Require stabilization of soils after construction.  USEPA decided that the existing 
programs (which do not require monitoring) are adequate and that any further regulatory 
requirements imposed by USEPA would be too costly and “would provide only marginal 
environmental improvements over regulations already in place.”  USEPA further concluded that 
additional controls would make housing unaffordable.  Even when USEPA initially proposed 
adopting an effluent limitation guideline, it rejected even considering any monitoring 
requirements.  In discussing the option of requiring monitoring in construction permits, USEPA 
listed several concerns, including that a national monitoring requirement would be impractical 
and that monitoring receiving waters at most construction sites is infeasible.  (Effluent Limitation 
Guidelines and New Source Performance Standards for the Construction and Development 
Category: Proposed Rule, 67 Federal Register 42644, 42658-9 (6/24/02).)  USEPA concluded that:  
“All of these factors would add significant expense to the construction process, with little or no 
added assurance in the effectiveness of control measures or expected environmental benefits.” 
(Id.) 
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7.2 Background Contamination 

The Court asked the SWRCB to explain the need for background (reference ) sampling for non-
visual pollutants.  In essence, the Court question is why is it relevant whether the construction 
activity “increased” the level of pollutants in the runoff if pre-existing pollutants in runoff could 
also be of concern.  There are several responses to this question.  First, the CGP is intended to be 
a permit for storm water discharges associated with construction activity.  (CWA  §402(p); 
construction that disturbs greater than one acre is considered an industrial activity  
(40  CFR §122.26(b)(14)(x) and (15).)  At this time, Congress has determined that it is not 
appropriate to regulate storm water runoff in general, and that only specified types of storm 
water discharges are subject to permitting.  In fact, even at industrial sites, only the portions of 
the site that are used for industrial activities are subject to permitting.  (40 CFR §122.26(b)(14).)  
Second, the focus of the CGP is on BMPs, and assuring that they are effective in preventing 
pollutants associated with construction activity from entering receiving waters.  Where there are 
pollutants entering receiving waters, the required action is, through the iterative process in the 
Receiving Water Limitations, to evaluate and improve BMPs.  Eliminating the source of 
contamination is the most direct and desirable approach to regulating construction runoff. 

Regardless of whether a construction site owner could be held liable for historical contaminants 
running off the site, the purpose of the “reference” sample is clear: the permit does not contain 
numeric effluent limitations and is based on the BMP approach.1  The two samples compare 
whether the BMPs that have been installed to prevent the non-visible pollutants associated with 
construction activity from entering receiving waters are effective.  If “control samples” were not 
taken, the use of sampling to help determine permit compliance would be thwarted.  If BMPs, 
including good housekeeping (source control) BMPs, are properly installed and maintained, they 
will effectively control the transportation of most pollutants.  The background sampling will 
verify this fact.  It is noted that the permit does require identification of historical pollutants, 
including pollutants that are the result of past usage.  (CGP section A.5.b.3.)  Sampling for these 
pollutants is required if the construction activity (e.g., disturbance of soil impacted by prior use) 
result in the mobilization and runoff of these pollutants. 

The Court stated that USEPA documents indicate that reference sample collection and 
comparison may be unsuitable for persistent bio-accumulative pollutants.  (The court cited 
USEPA’s Water Quality Guidance for the Great Lakes System: Supplementary Information 
Document (GLSID), at p. 63.)  A California Court of Appeal recently had occasion to discuss the 
appropriate regulation of persistent bio-accumulative pollutants in NPDES permits.  In 
Communities for a Better Environment v. SWRCB (2003) 109 Cal. App. 4th 1089 (hrg. denied), the 
court upheld a permit for a refinery that did not include final numeric effluent limitations for 
dioxins, which are bio-accumulative pollutants.  The court upheld an approach relying on BMPs 
and a watershed approach to dealing with persistent bio-accumulative pollutants through other 
methods, such as a TMDL.  The GLSID adopted by USEPA describes a watershed approach to 
controlling and eliminating persistent pollutants, which will include adoption of TMDLs.  (See, 
GLSID at p. 247)  It is not limited to adoption of NPDES permits, and does not even address 

                                                 
1 The Court has upheld this approach.  See, Ruling on Submitted Matter, San Francisco BayKeeper 
v. California SWRCB, p. 5-6. 
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construction storm water permits in the region.  The reference on page 63 concerns the 
appropriate approaches for TMDLs, not for construction storm water permits.  USEPA concludes 
in the GLSID that the TMDL process is the appropriate means of effectively addressing 
persistent bio-accumulative pollutants.  

Pollutants such as the Persistent Bio-accumulative and Toxic chemicals (PBT) currently being 
addressed under USEPA’s PBT initiative 2 are not closely associated with modern day 
construction activity.  The listed pesticides could possibly be found, however, as historic 
pollutants in the soil if the construction site had been used for agriculture prior to the 1970s (the 
1990s in the case of toxaphene).  Information about PBTs can be found through 
http://www.waterboards.ca.gov/stormwtr/gen_const.html  Persistent bio-accumulative 
pollutants are strongly associated with soils and soil particles, so an aggressive erosion and 
sediment control program combined with visual inspections is the most understandable and 
cost-effective  approach to controlling the discharge of such pollutants from construction 
activity. 

If the area that the construction site is located in has prior contamination from PBTs, such issues 
should be dealt with on a watershed-based approach, such as a TMDL for the particular 
pollutant.  The Construction CGP is not intended to address such issues.  On the other hand, the 
permit does require all dischargers to control soil erosion and the movement of products of 
erosion off the site via the storm water discharge.   Mobilization of pesticide residue by 
construction activity may trigger sampling and analysis requirements.   

7.3 Parameters to Sample for to Determine the Presence of Non-Visible 
Pollutants in Runoff 

It has been suggested that construction dischargers should consult the CTR, and then design a 
sampling strategy to sample their discharge for all non-visible CTR pollutants based on the 
numerical values provided.  The CTR pollutants and numerical limits, however, have limited 
relevance to construction activity or storm water pollution from construction sites.  The CTR 
pollutants currently known to be used and commonly found on construction sites can be found 
through http://www.waterboards.ca.gov/stormwtr/gen_const.html. 

Of greater concern for construction discharges are the pollutants found in materials used in large 
quantities throughout California and exposed throughout the rainy season such as cement, fly-
ash, and other recycled materials or by-products of combustion.  (But many of these materials 
may be visible in runoff, affecting color for example.)  The water quality standards for these 
materials will depend on their composition.  Some of the more common storm water pollutants 
from construction activity such as glyphosate (herbicides), diazinon and chlopyrifos (pesticides), 
nutrients (fertilizers), and molybdenum (lubricants) are not CTR pollutants. The use of diazinon 
and chlopyrifos is a common practice among landscaping professionals and may trigger 
sampling and analysis requirements if applications come into contact with storm water.   

Other more common storm water contamination problems resulting from construction activity 
such as high pH values from cement and gypsum, high pH and TSS from wash waters and 
                                                 
2 http://www.epa.gov/opptintr/pbt/aboutpbt.htm 
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chemical and fecal contamination from portable toilets are also not CTR pollutants.  Some of 
these constituents do have numeric water quality objectives in individual Basin Plans, but many 
do not and are subject to narrative water quality standards such as not causing toxicity.  This 
Fact Sheet provides direction on how to ascertain the applicable water quality standards for the 
receiving water.  Of more use will be information the SWRCB will distribute upon completion of 
a contract with the University of California, which will list the most common pollutants, describe 
which construction materials they are associated with, and suggest parameters for sampling. At 
this time, dischargers are encouraged to discuss these issues with RWQCB staff and their own 
knowledgeable representative or Storm Water Quality Professionals.. 

7.4 The Watershed Approach to Storm Water Permitting 

USEPA has endorsed a watershed approach to storm water permitting that focuses on BMPs in 
lieu of numeric effluent limitations and visual inspection and indicator monitoring in lieu of 
sampling for individual pollutant parameters.   (Questions and Answers Regarding 
Implementation of an Interim Permitting Approach for Water Quality-Based Effluent 
Limitations in Storm Water Permits, 61 Fed. Reg. 57424 (11/6/96)).  In a memorandum dated 
November 22, 2002, USEPA issued guidance on the interaction between storm water permits and 
TMDLs.  The memorandum explains that, even in the case where a TMDL has been finalized and 
a wasteload allocation established for storm water discharges, the inclusion of numeric effluent 
limitations will be “rare.”  The memorandum therefore discusses monitoring requirements in 
BMP-based permits.  It states that the monitoring should assess the effectiveness of the BMPs 
(i.e., appropriate monitoring is visual inspection) and if monitoring for storm water is required, it 
should be consistent with the state’s watershed approach. 

7.5 References and Record for this Guidance Document 

In preparing this guidance document, the SWRCB has relied upon numerous background 
materials including federal statutes, regulations and guidance materials.  These materials include 
Clean Water Act sections 303(d) and 402(p) and federal regulations implementing section 402(p) 
including 40 CFR sections 122.26, 122.44, 122.48, and Part 131.  The SWRCB has also relied 
several guidance documents from USEPA.  These include the preambles to the various storm 
water regulatory actions: 55 Fed. Reg. 47990 et seq. (11/16/90), 57 Fed. Reg. 11394 et seq. 
(4/2/92), and 64 Fed. Reg. 68722 et seq.  The SWRCB has relied on the Porter-Cologne Water 
Quality Control Act (Water Code section 13000 et seq.), and implementing state regulations at 
Title 23, California Code of Regulations.  The SWRCB has also relied on relevant court decisions, 
including: Communities for a Better Environment v. SWRCB (2003) 109 Cal. App. 4th 1089 (hrg. 
denied) (Water Boards have broad discretion in adopting effluent limitations for impaired 
waters).  The SWRCB has also reviewed the recently-adopted USEPA general construction 
permit, published at http://cfpub.epa.gov/npdes/stormwater/cgp.cfm. and USEPA’s decision 
not to adopt effluent limitations guidelines for storm water discharges from construction 
activities (Volume 69, Federal Register 22472 et seq., April 26, 2004)  The SWRCB has also 
reviewed the USEPA multi-sector general permit for industrial activities (65 Fed. Reg. 64746 et 
seq. (10/30/00) and a general construction permit issued by USEPA Region IV (65 Fed. Reg 
25122 et seq. (4/28/00).  The record also contains submittals received by the SWRCB from 
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interested persons including the Keepers organizations, the Building Industry Legal Defense 
Foundation and the California Building Industry Association. 
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APPENDIX A 
WATER QUALITY OBJECTIVES FOR SUSPENDED 

MATERIALS, SETTEABLE MATERIALS, SEDIMENT AND 
TURBIDITY 

Below is a compilation of the water quality objectives for suspended materials, setteable 
material, sediment and turbidity as of August 2003 for each of the Regional Water Quality 
Control Boards.  The water quality objectives are found in chapter 3 (unless otherwise noted) of 
the RWQCB’s Basin Water Quality Control Plan (Basin Plan).  Some of the weblinks go directly 
to Chapter 3 and others will go to the Basin Plan.  

North Coast Regional Water Quality Control Board – Region 1 

http://www.waterboards.ca.gov/rwqcb1/down/032202basin-plan.pdf 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in deposition of material that 
causes nuisance or adversely affect beneficial uses. 

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Turbidity 
Turbidity shall not be increased more than 20 percent above naturally occurring background 
levels.  Allowable zones of dilution within which higher percentages can be tolerated may be 
defined for specific discharges upon the issuance of discharge permits or waiver thereof. 

San Francisco Bay Regional Water Quality Control Board – Region 2 

http://www.waterboards.ca.gov/rwqcb2/Basin Plan/chap_3_bp.pdf 

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  Controllable 
water quality factors shall not cause a detrimental increase in the concentrations of toxic 
pollutants in sediments or aquatic life. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that cause nuisance or adversely affect beneficial uses. 
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Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses. Increases from normal background light penetration or turbidity relatable to waste 
discharge shall not be greater than 10 percent in areas where natural turbidity is greater than   50 
NTU. 

Central Coast Regional Water Quality Control Board – Region 3 

http://www.waterboards.ca.gov/rwqcb3/BasinPlan/BP_text%5Cchapter_3%5CChapter3.htm 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Setteable Material 
Waters shall not contain setteable material in concentrations that result in deposition of material 
that causes nuisance or adversely affects beneficial uses.  

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.   

Increase in Turbidity attributable to controllable factors shall not exceed the following limits: 

1. Where natural turbidity is between 0 and 50 Jackson Turbidity Units (JTU), increases shall 
not exceed 20 percent. 

2. Where natural turbidity is between 50 and 100 JTU, increases shall not exceed 10 JTU 
3. Where natural turbidity is greater than 100 JTU, increases shall not exceed 10 percent. 
Allowable zones of dilution within which higher concentrations will be tolerated will be defined 
for each discharge in discharge permits.  

Los Angeles Regional Water Quality Control Board -  Region 4 

http://www.waterboards.ca.gov/rwqcb4/html/meetings/tmdl/Basin_plan/el_doc/BP3 Water Quality 
Objectives.pdf 

Solid, Suspended, or Setteable Materials 
Waters shall not contain suspended or setteable material in concentrations that cause nuisance or 
adversely affect beneficial uses.  
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Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in natural turbidity attributable to controllable factors shall not exceed the 
following limits: 

Where natural turbidity is between 0 and 50 NTU, increases shall not exceed 20%. 

Where natural turbidity is greater than 50 NTU, increases shall not exceed 10%. 

Allowable zones of initial dilution within which higher concentrations will be tolerated may be 
defined for each discharge in specific Waste Discharge Requirements.   

Central Valley Regional Water Quality Control Board – Region 5 

Sacramento River and San Joaquin River Basins 

http://www.waterboards.ca.gov/rwqcb5/available_documents/basin_plans/bsnplnab.pdf 

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that causes nuisance or adversely affects beneficial uses. 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in turbidity attributable to controllable water quality factors shall not exceed the 
following limits:  

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 
increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent. 
• Where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 NTUs. 
• Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent.   
 
In determining compliance with the above limits, appropriate averaging periods may be applied 
provided that beneficial uses will be fully protected.   

Exceptions to the above limits will be considered when a dredging operation can cause an 
increase in turbidity.  In those cases, an allowable zone of dilution within which turbidity in 
excess of the limits may be tolerated will be defined for the operation and prescribed in a 
discharge permit. 
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For Folsom Lake (50) and American River (Folsom Dam to Sacramento River) (51), except for 
periods of storm runoff, the turbidity shall be less than or equal 10 NTUs.  To the extent of any 
conflict with the general turbidity objective, the more stringent applies. 

For Delta waters, the general objectives for turbidity apply subject to the following: except for 
periods of storm runoff, the turbidity of Delta waters shall not exceed 50 NTUs in the waters of 
the Central Delta and 150 NTUs in other Delta waters. Exceptions to the Delta specific objectives 
will be considered when a dredging operation can cause an increase in turbidity.  In this case, an 
allowable zone of dilution within which turbidity in excess of limits can be tolerated will be 
defined for the operation and prescribed in a discharge permit. 

Tulare Lake Basin 

http://www.waterboards.ca.gov/rwqcb5/available_documents/basin_plans/bsnpln5c.pdf 

Sediment 
The suspended sediment load and suspended sediment discharge rate of waters shall not be 
altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that causes nuisance or adversely affects beneficial uses. 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in turbidity attributable to controllable water quality factors shall not exceed the 
following limits: 

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 
increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent. 
• Where natural turbidity is equal to or between 50 and 100 NTUs, increases shall not exceed 

10 NTUs. 
• Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent.  
 
In determining compliance with the above limits, the Regional Water Board may prescribe 
appropriate averaging periods provided that beneficial uses will be fully protected.  

Lahontan Regional Water Quality Control Board -  Region 6 

http://www.waterboards.ca.gov/rwqcb6/BPlan/Bplantxt.pdf 
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Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect the water for beneficial uses. 

Setteable Materials 
Waters shall not contain substances in concentrations that result in deposition of material that 
causes nuisance or that adversely affects the water for beneficial uses.  For natural high quality 
waters, the concentration of setteable materials shall not be raised by more that 0.1 milliliter per 
liter. 

Suspended Materials 
Waters shall not contain suspended materials in concentrations that cause nuisance or that 
adversely affects the water for beneficial uses.  For natural high quality waters, the concentration 
of total suspended materials shall not be altered to the extent that such alterations are discernible 
at the 10 percent significance level. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect the water for 
beneficial uses. Increases in turbidity shall not exceed natural levels by more than 10 percent. 

Colorado River Basin Regional Water Quality Control Board – Region 7 

http://www.waterboards.ca.gov/rwqcb7/documents/RB7Plan.pdf 

Suspended Solids and Setteable Solids  
Discharges of wastes or wastewater shall not contain suspended or setteable solids in 
concentrations which increase the turbidity of receiving waters, unless it can be demonstrated to 
the satisfaction of the RWQCB that such alteration in turbidity does not adversely affect 
beneficial uses.  

Sediment  
The suspended sediment load and suspended sediment discharge rate to surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  

Santa Ana River Regional Water Quality Control Board – Region 8 

http://www.waterboards.ca.gov/~rwqcb8/pdf/R8BPlan.pdf 

(See Chapter 4) 

Solids, Suspended and Setteable 
Enclosed bays and estuaries shall not contain suspended or setteable solids in amounts which 
cause a nuisance or adversely affect beneficial uses as a result of controllable water quality 
factors. 
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Turbidity 
Increases in turbidity which result from controllable water quality factors shall comply with the 
following: 

Natural Turbidity    Maximum Increase 
0-50 NTU      20% 
50-100 NTU      10 NTU 
Greater than 100 NTU    10%  
 

All enclosed bay and estuaries of the region shall be free of changes in turbidity which adversely 
affect beneficial uses 

San Diego Regional Water Quality Control Board – Region 9 

http://www.waterboards.ca.gov/rwqcb9/programs/Chapter 3 Water Quality Objectives.pdf 

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Suspended and Setteable Solids 
Water shall not contain suspended and setteable solids in concentrations of solids that cause 
nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses. 

Inland surface water shall not contain turbidity in excess of the numerical objectives described in 
Table 3-2.  (This is reference to the Basin Plan; this table can be found via the weblink to the 
Region 9 Basin Plan). 

Ground waters shall not contain turbidity in excess of the numerical objectives described in 
Table 3-3.  (This is reference to the Basin Plan; this table can be found via the weblink to the 
Region 9 Basin Plan.) 

The transparency of waters in lagoons and estuaries shall not be less than 50% of the depth at 
locations where measurement is made by means of a standard Secchi disk, except where lesser 
transparency is caused by rainfall runoff from undisturbed areas and dredging projects 
conducted in conformance with waste discharge requirements of the RWQCB.  With these two 
exceptions, increases in turbidity attributable to controllable water quality factors shall not 
exceed the following limits: 

Natural Turbidity    Maximum Increase 
0- 50 NTU     20% over natural turbidity level 
50 – 100 NTU     10 NTU 
Greater than 100 NTU   10% over natural turbidity level 
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In addition, within San Diego Bay, the transparency of bay waters, insofar as it may be 
influenced by any controllable factor, either directly or through induced conditions, shall not be 
less that 8 feet in more than  

20 percent of the readings in any zone, as measured by standard Secchi disk.  Wherever the 
waster is less than 10 feet deep, the Secchi disk reading shall not be less than 80 percent of the 
depth in more than 20 percent of the readings in any zone.  
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STATE WATER RESOURCES CONTROL BOARD (SWRCB) 
ORDER NO. 99 - 08 - DWQ 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
GENERAL PERMIT NO. CAS000002 

 
WASTE DISCHARGE REQUIREMENTS (WDRS) 

FOR 
  DISCHARGES OF STORM WATER RUNOFF ASSOCIATED WITH 

CONSTRUCTION ACTIVITY 
 
 
 
 
The State Water Resources Control Board finds that: 
 
1. Federal regulations for controlling pollutants in storm water runoff discharges were 

promulgated by the U.S. Environmental Protection Agency (USEPA) on November 16, 1990 
(40 Code of Federal Regulations (CFR) Parts 122, 123, and 124).  The regulations require 
discharges of storm water to surface waters associated with construction activity including 
clearing, grading, and excavation activities (except operations that result in disturbance of 
less than five acres of total land area and which are not part of a larger common plan of 
development or sale) to obtain an NPDES permit and to implement Best Available 
Technology Economically Achievable (BAT) and Best Conventional Pollutant Control 
Technology (BCT) to reduce or eliminate storm water pollution. 

 
On December 8, 1999 federal regulations promulgated by USEPA (40CFR Parts 9, 122, 123, 
and 124) expanded the NPDES storm water program to include storm water discharges from 
municipal separate storm sewer systems (MS4s) and construction sites that were smaller than 
those previously included in the program.  Federal regulation 40 CFR § 122.26(b)(15) 
defines small construction activity as including clearing, grading, and excavating that result 
in land disturbance of equal to or greater than one acre or less than five acres or is part of a 
larger common plan of development or sale.  Permit applications for small construction 
activities are due by March 10, 2003. 

 
2. This General Permit regulates pollutants in discharges of storm water associated with 

construction activity (storm water discharges) to surface waters, except from those areas 
on Tribal Lands; Lake Tahoe Hydrologic Unit; construction projects which disturb less 
than one acre, unless part of a larger common plan of development or sale; and storm 
water discharges which are determined ineligible for coverage under this General Permit 
by the California Regional Water Quality Control Boards (RWQCBs).  Attachment 1 
contains addresses and telephone numbers of each RWQCB office. 

 
3. This General Permit does not preempt or supersede the authority of local storm water 

management agencies to prohibit, restrict, or control storm water discharges to separate 
storm sewer systems or other watercourses within their jurisdiction, as allowed by State 
and Federal law.  
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4. To obtain authorization for proposed storm water discharges to surface waters, pursuant 

to this General Permit, the landowner (discharger) must submit a Notice of Intent (NOI) 
with a vicinity map and the appropriate fee to the SWRCB prior to commencement of 
construction activities. In addition, coverage under this General Permit shall not occur 
until the applicant develops a Storm Water Pollution Prevention Plan (SWPPP) in 
accordance with the requirements of Section A of this permit for the project.  For 
proposed construction activity conducted on easements or on nearby property by 
agreement or permission, or by an owner or lessee of a mineral estate (oil, gas, 
geothermal, aggregate, precious metals, and/or industrial minerals) entitled to conduct the 
activities, the entity responsible for the construction activity must submit the NOI and 
filing fee and shall be responsible for development of the SWPPP.   

 
5. If an individual NPDES Permit is issued to a discharger otherwise subject to this General 

Permit or if an alternative General Permit is subsequently adopted which covers storm 
water discharges regulated by this General Permit, the applicability of this General 
Permit to such discharges is automatically terminated on the effective date of the 
individual permit or the date of approval for coverage under the subsequent General 
Permit. 

 
6. This action to adopt an NPDES permit is exempt from the provisions of the California 

Environmental Quality Act (Public Resources Code Section 21100, et seq.) in accordance 
with section 13389 of the California Water Code. 

 
7. The SWRCB adopted the California Ocean Plan, and the RWQCBs have adopted and the 

SWRCB has approved Water Quality Control Plans (Basin Plans).  Dischargers regulated 
by this General Permit must comply with the water quality standards in these Basin Plans 
and subsequent amendments thereto.  

 
8.  The SWRCB finds storm water discharges associated with construction activity to be a 

potential significant sources of pollutants.  Furthermore, the SWRCB finds that storm 
water discharges associated with construction activities have the reasonable potential to 
cause or contribute to an excursion above water quality standards for sediment in the 
water bodies listed in Attachment 3 to this permit.  

 
9. It is not feasible at this time to establish numeric effluent limitations for pollutants in 

storm water discharges from construction activities.  Instead, the provisions of this 
General Permit require implementation of Best Management Practices (BMPs) to control 
and abate the discharge of pollutants in storm water discharges.   

  
10. Discharges of non-storm water may be necessary for the completion of certain 

construction projects.  Such discharges include, but are not limited to:  irrigation of 
vegetative erosion control measures, pipe flushing and testing, street cleaning, and 
dewatering.  Such discharges are authorized by this General Permit as long as they (a) do 
comply with Section A.9 of this General Permit, (b) do not cause or contribute to 
violation of any water quality standard, (c) do not violate any other provision of this 
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General Permit, (d) do not require a non-storm water permit as issued by some RWQCBs, 
and (e) are not prohibited by a Basin Plan.  If a non-storm water discharge is subject to a 
separate permit adopted by a RWQCB, the discharge must additionally be authorized by 
the RWQCB permit. 

 
11. Following adoption of this General Permit, the RWQCBs shall enforce the provisions 

herein including the monitoring and reporting requirements. 
 
12. Following public notice in accordance with State and Federal laws and regulations, the 

SWRCB in a public meeting on June 8, 1998, heard and considered all comments.  The 
SWRCB has prepared written responses to all significant comments. 

 
13. This Order is an NPDES permit in compliance with section 402 of the Clean Water Act 

(CWA) and shall take effect upon adoption by the SWRCB provided the Regional 
Administrator of the USEPA has no objection.  If the USEPA Regional Administrator 
objects to its issuance, the General Permit shall not become effective until such objection 
is withdrawn. 

 
14. This General Permit does not authorize discharges of fill or dredged material regulated 

by the U.S. Army Corps of Engineers under CWA section 404 and does not constitute a 
waiver of water quality certification under CWA section 401. 

 
15 The Monitoring Program and Reporting Requirements are modified in compliance with a 

judgment in the case of San Francisco BayKeeper, et al. v. State Water Resources 
Control Board.  The modifications include sampling and analysis requirements for direct 
discharges of sediment to waters impaired due to sediment and for pollutants that are not 
visually detectable in runoff that may cause or contribute to an exceedance of water 
quality objectives. 

 
16 Storm water discharges associated with industrial activity that are owned or operated by 

municipalities serving populations less than 100,000 people are no longer exempt from 
the need to apply for or obtain a storm water discharge permit.  A temporary exemption, 
which was later extended by USEPA, was provided under section 1068(c) of the 
Intermodal Surface Transportation and Efficiency Act (ISTEA) of 1991.  Federal 
regulation 40 CFR § 122.26(e)(1)(ii) requires the above municipalities to submit permit 
application by March 10, 2003. 

 
17 This permit may be reopened and modified to include different monitoring requirements 

for small construction activity than for construction activity over five (5) acres. 
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IT IS HEREBY ORDERED that all dischargers who file an NOI indicating their intention to be 
regulated under the provisions of this General Permit shall comply with the following: 
 
A. DISCHARGE PROHIBITIONS: 
 

1. Authorization pursuant to this General Permit does not constitute an exemption to 
applicable discharge prohibitions prescribed in Basin Plans, as implemented by 
the nine RWQCBs. 

 
2. Discharges of material other than storm water which are not otherwise authorized 

by an NPDES permit to a separate storm sewer system (MS4) or waters of the 
nation are prohibited, except as allowed in Special Provisions for Construction 
Activity, C.3. 

 
3. Storm water discharges shall not cause or threaten to cause pollution, 

contamination, or nuisance. 
 

4.  Storm water discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of a reportable quantity listed in  

  40 CFR Part 117 and/or 40 CFR Part 302. 
 
B.    RECEIVING WATER LIMITATIONS: 
 

1. Storm water discharges and authorized nonstorm water discharges to any surface 
or ground water shall not adversely impact human health or the environment. 
 

2.  The SWPPP developed for the construction activity covered by this General 
Permit shall be designed and implemented such that storm water discharges and 
authorized nonstorm water discharges shall not cause or contribute to an 
exceedance of any applicable water quality standards contained in a Statewide 
Water Quality Control Plan and/or the applicable RWQCB’s Basin Plan. 
 

3. Should it be determined by the discharger, SWRCB, or RWQCB that storm water 
discharges and/or authorized nonstorm water discharges are causing or 
contributing to an exceedance of an applicable water quality standard, the 
discharger shall: 

 
a. Implement corrective measures immediately following discovery that 

water quality standards were exceeded, followed by notification to the 
RWQCB by telephone as soon as possible but no later than 48 hours after 
the discharge has been discovered.  This notification shall be followed by 
a report within 14-calender days to the appropriate RWQCB, unless 
otherwise directed by the RWQCB, describing (1) the nature and cause of 
the water quality standard exceedance; (2) the BMPs currently being 
implemented;  (3) any additional BMPs which will be implemented to 
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prevent or reduce pollutants that are causing or contributing to the 
exceedance of water quality standards; and (4) any maintenance or repair 
of BMPs.  This report shall include an implementation schedule for 
corrective actions and shall describe the actions taken to reduce the 
pollutants causing or contributing to the exceedance. 
 

b. The discharger shall revise its SWPPP and monitoring program 
immediately after the report to the RWQCB to incorporate the additional 
BMPs that have been and will be implemented, the implementation 
schedule, and any additional monitoring needed. 
 

c. Nothing in this section shall prevent the appropriate RWQCB from 
enforcing any provisions of this General Permit while the discharger 
prepares and implements the above report. 

 
C. SPECIAL PROVISIONS FOR CONSTRUCTION ACTIVITY: 
 

1. All dischargers shall file an NOI and pay the appropriate fee for construction 
activities conducted at each site as required by Attachment 2:  Notice of Intent--
General Instructions. 

 
2. All dischargers shall develop and implement a SWPPP in accordance with  

Section A:  Storm Water Pollution Prevention Plan.  The discharger shall 
implement controls to reduce pollutants in storm water discharges from their 
construction sites to the BAT/BCT performance standard. 

 
3. Discharges of non-storm water are authorized only where they do not cause or 

contribute to a violation of any water quality standard and are controlled through 
implementation of appropriate BMPs for elimination or reduction of pollutants.  
Implementation of appropriate BMPs is a condition for authorization of non-
storm water discharges.  Non-storm water discharges and the BMPs appropriate 
for their control must be described in the SWPPP.  Wherever feasible, alternatives 
which do not result in discharge of nonstorm water shall be implemented in 
accordance with Section A.9. of the SWPPP requirements. 

 
4. All dischargers shall develop and implement a monitoring program and reporting 

plan in accordance with Section B:  Monitoring Program and Reporting 
Requirements. 

 
5. All dischargers shall comply with the lawful requirements of municipalities, 

counties, drainage districts, and other local agencies regarding discharges of 
storm water to separate storm sewer systems or other watercourses under their 
jurisdiction, including applicable requirements in municipal storm water 
management programs developed to comply with NPDES permits issued by the 
RWQCBs to local agencies. 
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6. All dischargers shall comply with the standard provisions and reporting 
requirements contained in Section C:  Standard Provisions. 

 
7. The discharger may terminate coverage for a portion of the project under this 

General Permit when ownership of a portion of this project has been transferred 
or when a phase within this multi-phase project has been completed.  When 
ownership has transferred, the discharger must submit to its RWQCB a Change of 
Information Form (COI) Attachment 4 with revised site map and the name, 
address and telephone number of the new owner(s). Upon transfer of title, the 
discharger should notify the new owner(s) of the need to obtain coverage under 
this General Permit.  The new owner must comply with provisions of Sections A. 
2. (c) and  

 B. 2. (b) of this General Permit. To terminate coverage for a portion of the project 
when a phase has been completed, the discharger must submit to its RWQCB a 
COI with a revised map that identifies the newly delineated site. 

 
8. The discharger may terminate coverage under this General Permit for a complete 

project by submitting to its RWQCB a Notice of Termination Form (NOT), and 
the post-construction BMPs plan according to Section A.10 of this General  
Permit.  Note that a construction project is considered complete only when all 
portions of the site have been transferred to a new owner; or the following 
conditions have been met:  

 
a. There is no potential for construction related storm water pollution, 

 
b. All elements of the SWPPP have been completed, 

 
c. Construction materials and waste have been disposed of properly,  
 
d. The site is in compliance with all local storm water management 

requirements, and  
 
e. A post-construction storm water management plan is in place as described 

in the site’s SWPPP. 
 

9.  This General Permit expires five years from the date of adoption. 
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D. REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) AUTHORITIES: 
 

1. RWQCBs shall: 
 

a. Implement the provisions of this General Permit.  Implementation of this 
General Permit may include, but is not limited to requesting the submittal 
of SWPPPS, reviewing SWPPPs, reviewing monitoring reports, 
conducting compliance inspections, and taking enforcement actions. 

 
b. Issue permits as they deem appropriate to individual dischargers, 

categories of dischargers, or dischargers in a geographic area.  Upon 
issuance of such permits by a RWQCB, the affected dischargers shall no 
longer be regulated by this General Permit. 

 
2. RWQCBs may require, on a case-by-case basis, the inclusion of an analysis of 

potential downstream impacts on receiving waterways due to the permitted 
construction.  

 
3. RWQCBs may provide information to dischargers on the development and 

implementation of SWPPPs and monitoring programs and may require revisions 
to SWPPPs and monitoring programs.  

 
4. RWQCBs may require dischargers to retain records for more than three years. 

 
5. RWQCBs may require additional monitoring and reporting program requirements 

including sampling and analysis of discharges to water bodies listed in 
Attachment 3 to this permit.  Additional requirements imposed by the RWQCB 
should be consistent with the overall monitoring effort in the receiving waters. 

 
6. RWQCBs may issue individual NPDES permits for those construction activities 

found to be ineligible for coverage under this permit. 
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CERTIFICATION 
 
The undersigned, Administrative Assistant to the Board, does hereby certify that the foregoing is 
a full, true, and correct copy of an order duly and regularly adopted at a meeting of the State 
Water Resources Control Board held on August 19, 1999. 
 
 
 
AYE:  James M. Stubchaer 
   Mary Jane Forster 
   John W. Brown 
   Arthur G. Baggett, Jr. 
 
NO:   None 
 
 
ABSENT: None 
 
 
ABSTAIN: None 
 
 
 
 
 
                               /s/                                       
    Maureen Marché 
    Administrative Assistant to the Board 
 



 

 Page 9 
 

SECTION A:  STORM WATER POLLUTION PREVENTION PLAN 
 
1. Objectives 
 

A Storm Water Pollution Prevention Plan (SWPPP) shall be developed and implemented 
to address the specific circumstances for each construction site covered by this General 
Permit.  The SWPPP shall be certified in accordance with the signatory requirements of 
section C, Standard Provision for Construction Activities (9).  The SWPPP shall be 
developed and amended or revised, when necessary, to meet the following objectives: 

 
a.  Identify all pollutant sources including sources of sediment that may affect the 

quality of storm water discharges associated with construction activity (storm 
water discharges) from the construction site, and 

 
b. Identify non-storm water discharges, and 

 
c. Identify, construct, implement in accordance with a time schedule, and maintain 

Best Management Practices (BMPs) to reduce or eliminate pollutants in storm 
water discharges and authorized nonstorm water discharges from the construction 
site during construction, and  

 
 d. Develop a maintenance schedule for BMPs installed during construction designed 

to reduce or eliminate pollutants after construction is completed (post-
construction BMPs). 

 
e. Identify a sampling and analysis strategy and sampling schedule for discharges 

from construction activity which discharge directly into water bodies listed on 
Attachment 3.  (Clean Water Act Section 303(d) [303(d)]  Water Bodies listed for 
Sedimentation). 

 
f. For all construction activity, identify a sampling and analysis strategy and 

sampling schedule for discharges that have been discovered through visual 
monitoring to be potentially contaminated by pollutants not visually detectable in 
the runoff. 

  
 
2. Implementation Schedule 
  

a.  For construction activity commencing on or after adoption of this General Permit, 
the SWPPP shall be developed prior to the start of soil-disturbing activity in 
accordance with this Section and shall be implemented concurrently with 
commencement of soil-disturbing activities. 

 
b. Existing permittees engaging in construction activities covered under the terms of 

the previous General Construction Permit SWPPP (WQ Order No.92-08-DWQ) 
shall continue to implement their existing SWPPP and shall implement any 
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necessary revisions to their SWPPP in accordance with this Section of the 
General Permit in a timely manner, but in no case more than 90-calender days 
from the date of adoption of this General Permit.  

 
c. For ongoing construction activity involving a change of ownership of property, 

the new owner shall review the existing SWPPP and amend if necessary, or 
develop a new SWPPP within 45-calender days. 

 
d. Existing permittees shall revise their SWPPP in accordance with the sampling and 

analysis modifications prior to August 1, 2001. For ongoing construction activity 
involving a change of ownership the new owner shall review the existing SWPPP 
and amend the sampling and analysis strategy, if required, within 45 days.  For 
construction activity commencing after the date of adoption, the SWPPP shall be 
developed in accordance with the modification language adopted. 

 
 

3. Availability 
 

The SWPPP shall remain on the construction site while the site is under construction 
during working hours, commencing with the initial construction activity and ending with 
termination of coverage under the General Permit.   

 
4. Required Changes 
 

a.  The discharger shall amend the SWPPP whenever there is a change in 
construction or operations which may affect the discharge of pollutants to surface 
waters, ground waters, or a municipal separate storm sewer system (MS4).  The 
SWPPP shall also be amended if the discharger violates any condition of this 
General Permit or has not achieved the general objective of reducing or 
eliminating pollutants in storm water discharges.  If the RWQCB determines that 
the discharger is in violation of this General Permit, the SWPPP shall be amended 
and implemented in a timely manner, but in no case more than 14-calendar days 
after notification by the RWQCB.  All amendments should be dated and directly 
attached to the SWPPP. 
 

b. The RWQCB or local agency with the concurrence of the RWQCB may require 
the discharger to amend the SWPPP. 

 
5. Source Identification 
 

The SWPPP shall include: (a) project information and (b) pollutant source identification 
combined with an itemization of those BMPs specifically chosen to control the pollutants 
listed. 

  
 a. Project Information 
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(1) The SWPPP shall include a vicinity map locating the project site with 
respect to easily identifiable major roadways, geographic features, or 
landmarks.  At a minimum, the map must show the construction site 
perimeter, the geographic features surrounding the site, and the general 
topography. 

 
(2) The SWPPP shall include a site map(s) which shows the construction 

project in detail, including the existing and planned paved areas and 
buildings.   

 
(a) At a minimum, the map must show the construction site perimeter; 

existing and proposed buildings, lots, roadways, storm water 
collection and discharge points; general topography both before 
and after construction; and the anticipated discharge location(s) 
where the storm water from the construction site discharges to a 
municipal storm sewer system or other water body.  

 
(b) The drainage patterns across the project area must clearly be 

shown on the map, and the map must extend as far outside the site 
perimeter as necessary to illustrate the relevant drainage areas.  
Where relevant drainage areas are too large to depict on the map, 
map notes or inserts illustrating the upstream drainage areas are 
sufficient.   

 
(c) Temporary on-site drainages to carry concentrated flow shall be 

selected to comply with local ordinances, to control erosion, to 
return flows to their natural drainage courses, and to prevent 
damage to downstream properties.  

 
3. Information presented in the SWPPP may be represented either by 

narrative or by graphics.  Where possible, narrative descriptions should be 
plan notes. Narrative descriptions which do not lend themselves to plan 
notes can be contained in a separate document which must be referenced 
on the plan.   

 
 b. Pollutant Source and BMP Identification 

 
The SWPPP shall include a description of potential sources which are likely to 
add pollutants to storm water discharges or which may result in nonstorm water 
discharges from the construction site.  Discharges originating from off-site which 
flow across or through areas disturbed by construction that may contain pollutants 
should be reported to the RWQCB.  
 
The SWPPP shall: 
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(1) Show drainage patterns and slopes anticipated after major grading 
activities are completed.  Runoff from off-site areas should be prevented 
from flowing through areas that have been disturbed by construction 
unless appropriate conveyance systems are in place.  The amount of 
anticipated storm water run-on must be considered to determine the 
appropriateness of the BMPs chosen.  Show all calculations for 
anticipated storm water run-on, and describe all BMPs implemented to 
divert off-site drainage described in section A. 5 a. (2) (c) around or 
through the construction project.   

 
(2) Show the drainage patterns into each on-site storm water inlet point or 

receiving water.  Show or describe the BMPs that will protect operational 
storm water inlets or receiving waters from contaminated discharges other 
than sediment discharges, such as, but not limited to:  storm water with 
elevated pH levels from contact with soil amendments such as lime or 
gypsum; slurry from sawcutting of concrete or asphalt ;washing of 
exposed aggregate concrete; concrete rinse water; building washing 
operations; equipment washing operations; minor street washing 
associated with street delineation; and/or sealing and paving activities 
occurring during rains.  

 
(3) Show existing site features that, as a result of known past usage, may 

contribute pollutants to storm water, (e.g., toxic materials that are known 
to have been treated, stored, disposed, spilled, or leaked onto the 
construction site).  Show or describe the BMPs implemented to minimize 
the exposure of storm water to contaminated soil or toxic materials. 

 
 (4)  Show areas designated for the (a) storage of soil or waste, (b) vehicle 

storage and service areas, (c) construction material loading, unloading, 
and access areas, (d) equipment storage, cleaning, and maintenance areas. 

 
(5) Describe the BMPs for control of discharges from waste handling and 

disposal areas and methods of on-site storage and disposal of construction 
materials and construction waste.  Describe the BMPs designed to 
minimize or eliminate the exposure of storm water to construction 
materials, equipment, vehicles, waste storage areas, or service areas.  The 
BMPs described shall be in compliance with Federal, State, and local 
laws, regulations, and ordinances. 

 
(6) Describe all post-construction BMPs for the project, and show the location 

of each BMP on the map.  (Post-construction BMPs consist of permanent 
features designed to minimize pollutant discharges, including sediment, 
from the site after construction has been completed.)  Also, describe the 
agency or parties to be the responsible party for long-term maintenance of 
these BMPs. 
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(7) Show the locations of direct discharge from the construction site into a 
Section 303(d) list water body.  Show the designated sampling locations in 
the receiving waters, which represent the prevailing conditions of the 
water bodies upstream of the construction site discharge and immediately 
downstream from the last point of discharge. 

(8) Show the locations designated for sampling the discharge from areas 
identified in Section A. 5. b. (2), (3), and (4) and Section A. 5. c. (1) and 
(2).  Samples shall be taken should visual monitoring indicate that there 
has been a breach, malfunction, leakage, or spill from a BMP which could 
result in the discharge in storm water of pollutants that would not be 
visually detectable, or if storm water comes into contact with soil 
amendments or other exposed materials or contamination and is allowed 
to be discharged.  Describe the sampling procedure, location, and rationale 
for obtaining the uncontaminated sample of storm water. 

 
c.  Additional Information 

 
(1) The SWPPP shall include a narrative description of pollutant sources and 

BMPs that cannot be adequately communicated or identified on the site 
map.  In addition, a narrative description of preconstruction control 
practices (if any) to reduce sediment and other pollutants in storm water 
discharges shall be included. 

 
(2) The SWPPP shall include an inventory of all materials used and activities 

performed during construction that have the potential to contribute to the 
discharge of pollutants other than sediment in storm water.  Describe the 
BMPs selected and the basis for their selection to eliminate or reduce 
these pollutants in the storm water discharges. 

 
(3) The SWPPP shall include the following information regarding the 

construction site surface area: the size (in acres or square feet), the runoff 
coefficient before and after construction, and the percentage that is 
impervious (e.g., paved, roofed, etc.) before and after construction. 

 
(4) The SWPPP shall include a copy of the NOI, and the Waste Discharge 

Identification (WDID) number.  Should a WDID number not be received 
from the SWRCB at the time construction commences, the discharger 
shall include proof of mailing of the NOI, e.g., certified mail receipt, copy 
of check, express mail receipt, etc. 

 
(5) The SWPPP shall include a construction activity schedule which describes 

all major activities such as mass grading, paving, lot or parcel 
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improvements at the site and the proposed time frame to conduct those 
activities.  

 
(6) The SWPPP shall list the name and telephone number of the qualified 

person(s) who have been assigned responsibility for prestorm, poststorm, 
and storm event BMP inspections; and the qualified person(s) assigned 
responsibility to ensure full compliance with the permit and 
implementation of all elements of the SWPPP, including the preparation 
of the annual compliance evaluation and the elimination of all 
unauthorized discharges. 

 
6. Erosion Control 
 

Erosion control, also referred to as “soil stabilization” is the most effective way to retain 
soil and sediment on the construction site.  The most efficient way to address erosion 
control is to preserve existing vegetation where feasible, to limit disturbance, and to 
stabilize and revegetate disturbed areas as soon as possible after grading or construction.   
Particular attention must be paid to large mass-graded sites where the potential for soil 
exposure to the erosive effects of rainfall and wind is great.  Mass graded construction 
sites may be exposed for several years while the project is being built out.  Thus, there is 
potential for significant sediment discharge from the site to surface waters.   
 
At a minimum, the discharger/operator must implement an effective combination of 
erosion and sediment control on all disturbed areas during the rainy season.  These 
disturbed areas include rough graded roadways, slopes, and building pads.  Until 
permanent vegetation is established, soil cover is the most cost-effective and expeditious 
method to protect soil particles from detachment and transport by rainfall.  Temporary 
soil stabilization can be the single-most important factor in reducing erosion at 
construction sites.  The discharger shall consider measures such as: covering with mulch, 
temporary seeding, soil stabilizers, binders, fiber rolls or blankets, temporary vegetation, 
permanent seeding, and a variety of other measures.  
 
The SWPPP shall include a description of the erosion control practices, including a time 
schedule, to be implemented during construction to minimize erosion on disturbed areas 
of a construction site.  The discharger must consider the full range of erosion control 
BMPs. The discharger must consider any additional site-specific and seasonal conditions 
when selecting and implementing appropriate BMPs.  The above listed erosion control 
measures are examples of what should be considered and are not exclusive of new or 
innovative approaches currently available or being developed. 

 
 
 
 
a.  The SWPPP shall include: 
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(1) An outline of the areas of vegetative soil cover or native vegetation onsite 
which will remain undisturbed during the construction project. 

 
(2) An outline of all areas of soil disturbance including cut or fill areas which 

will be stabilized during the rainy season by temporary or permanent 
erosion control measures, such as seeding, mulch, or blankets, etc.  

 
(3)  An outline of the areas of soil disturbance, cut, or fill which will be left 

exposed during any part of the rainy season, representing areas of 
potential soil erosion where sediment control BMPs are required to be 
used during construction. 

 
(4) A proposed schedule for the implementation of erosion control measures. 

 
b. The SWPPP shall include a description of the BMPs and control practices to be 

used for both temporary and permanent erosion control measures. 
 
c.  The SWPPP shall include a description of the BMPs to reduce wind erosion at all 

times, with particular attention paid to stock-piled materials. 
 
7. Stabilization  
 

(1) All disturbed areas of the construction site must be stabilized.  Final 
stabilization for the purposes of submitting a NOT is satisfied when: 

 
-All soil disturbing activities are completed AND EITHER OF THE 
TWO FOLLOWING CRITERIA ARE MET: 

 
-A uniform vegetative cover with 70 percent coverage has been 
established OR:  

 
-equivalent stabilization measures have been employed.  These 
measures include the use of such BMPs as blankets, reinforced 
channel liners, soil cement, fiber matrices, geotextiles, or other 
erosion resistant soil coverings or treatments. 

 
(2) Where background native vegetation covers less than 100 percent of the 

surface, such as in arid areas, the 70 percent coverage criteria is adjusted 
as follows:  If the native vegetation covers 50 percent of the ground 
surface, 70 percent of 50 percent (.70 X .50=.35) would require 35 percent 
total uniform surface coverage.   

 
 
 
 
8. Sediment Control 
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The SWPPP shall include a description or illustration of BMPs which will be 
implemented to prevent a net increase of sediment load in storm water discharge relative 
to preconstruction levels.  Sediment control BMPs are required at appropriate locations 
along the site perimeter and at all operational internal inlets to the storm drain system at 
all times during the rainy season.  Sediment control practices may include filtration 
devices and barriers (such as fiber rolls, silt fence, straw bale barriers, and gravel inlet 
filters) and/or settling devices (such as sediment traps or basins).  Effective filtration 
devices, barriers, and settling devices shall be selected, installed and maintained properly.  
A proposed schedule for deployment of sediment control BMPs shall be included in the 
SWPPP.  These are the most basic measures to prevent sediment from leaving the project 
site and moving into receiving waters.  Limited exemptions may be authorized by the 
RWQCB when work on active areas precludes the use of sediment control BMPs 
temporarily.  Under these conditions, the SWPPP must describe a plan to establish 
perimeter controls prior to the onset of rain.   
 
During the nonrainy season, the discharger is responsible for ensuring that adequate 
sediment control materials are available to control sediment discharges at the downgrade 
perimeter and operational inlets in the event of a predicted storm.  The discharger shall 
consider a full range of sediment controls, in addition to the controls listed above, such as 
straw bale dikes, earth dikes, brush barriers, drainage swales, check dams, subsurface 
drain, sandbag dikes, fiber rolls, or other controls.  At a minimum, the 
discharger/operator must implement an effective combination of erosion and sediment 
control on all disturbed areas during the rainy season.  
 
If the discharger chooses to rely on sediment basins for treatment purposes, sediment 
basins  shall, at a minimum, be designed and maintained as follows: 
 

Option 1: Pursuant to local ordinance for sediment basin design and maintenance, 
provided that the design efficiency is as protective or more protective of 
water quality than Option 3. 
 
OR 

 
Option 2: Sediment basin(s), as measured from the bottom of the basin to the 

principal outlet, shall have at least a capacity equivalent to 3,600 cubic 
feet of storage per acre draining into the sediment basin.  The length of the 
basin shall be more than twice the width of the basin.  The length is 
determined by measuring the distance between the inlet and the outlet; and 
the depth must not be less than three feet nor greater than five feet for 
safety reasons and for maximum efficiency.   
 
OR 

 
Option 3: Sediment basin(s) shall be designed using the standard equation: 
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 As=1.2Q/Vs 
 
Where:  As is the minimum surface area for trapping soil particles of a 
certain size; Vs is the settling velocity of the design particle size chosen; 
and Q=C x I x A where Q is the discharge rate measured in cubic feet per 
second; C is the runoff coefficient; I is the precipitation intensity for the 
10-year, 6-hour rain event and A is the area draining into the sediment 
basin in acres.  The design particle size shall be the smallest soil grain size 
determined by wet sieve analysis, or the fine silt sized (0.01mm) particle, 
and the Vs used shall be 100 percent of the calculated settling velocity.   
 
The length is determined by measuring the distance between the inlet and 
the outlet; the length shall be more than twice the dimension as the width; 
the depth shall not be less than three feet nor greater than five feet for 
safety reasons and for maximum efficiency (two feet of storage, two feet 
of capacity).  The basin(s) shall be located on the site where it can be 
maintained on a year-round basis and shall be maintained on a schedule to 
retain the two feet of capacity; 

 
OR 

 
Option 4: The use of an equivalent surface area design or equation, provided that the 

design efficiency is as protective or more protective of water quality than 
Option 3. 

 
A sediment basin shall have a means for dewatering within 7-calendar days following a 
storm event.  Sediment basins may be fenced if safety (worker or public) is a concern.   
 
The outflow from a sediment basin that discharges into a natural drainage shall be 
provided with outlet protection to prevent erosion and scour of the embankment and 
channel.   

 
The discharger must consider any additional site-specific and seasonal conditions when 
selecting and designing sediment control BMPs.  The above listed sediment control 
measures are examples of what should be considered and are not exclusive of new or 
innovative approaches currently available or being developed. 

 
 The SWPPP shall include a description of the BMPs to reduce the tracking of sediment 

onto public or private roads at all times.  These public and private roads shall be 
inspected and cleaned as necessary.  Road cleaning BMPs shall be discussed in the 
SWPPP and will not rely on the washing of accumulated sediment or silt into the storm 
drain system.  

 
9. Non-Storm Water Management 
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Describe all non-storm water discharges to receiving waters that are proposed for the 
construction project.  Non-storm water discharges should be eliminated or reduced to the 
extent feasible.  Include the locations of such discharges and descriptions of all BMPs 
designed for the control of pollutants in such discharges.  Onetime discharges shall be 
monitored during the time that such discharges are occurring.  A qualified person should 
be assigned the responsibility for ensuring that no materials other than storm water are 
discharged in quantities which will have an adverse effect on receiving waters or storm 
drain systems (consistent with BAT/BCT), and the name and contact number of that 
person should be included in the SWPPP document.   

 
Discharging sediment-laden water which will cause or contribute to an exceedance of the 
applicable RWQCB’s Basin Plan from a dewatering site or sediment basin into any 
receiving water or storm drain without filtration or equivalent treatment is prohibited. 

 
10. Post-Construction Storm Water Management 
 

The SWPPP shall include descriptions of the BMPs to reduce pollutants in storm water 
discharges after all construction phases have been completed at the site (Post-
Construction BMPs).  Post-Construction BMPs include the minimization of land 
disturbance, the minimization of impervious surfaces, treatment of storm water runoff 
using infiltration, detention/retention, biofilter BMPs, use of efficient irrigation systems, 
ensuring that interior drains are not connected to a storm sewer system, and appropriately 
designed and constructed energy dissipation devices.  These must be consistent with all 
local post-construction storm water management requirements, policies, and guidelines.  
The discharger must consider site-specific and seasonal conditions when designing the 
control practices.  Operation and maintenance of control practices after construction is 
completed shall be addressed, including short-and long-term funding sources and the 
responsible party.   

 
11. Maintenance, Inspection, and Repair 
 

The SWPPP shall include a discussion of the program to inspect and maintain all BMPs 
as identified in the site plan or other narrative documents throughout the entire duration 
of the project.  A qualified person will be assigned the responsibility to conduct 
inspections. The name and telephone number of that person shall be listed in the SWPPP 
document. Inspections will be performed before and after storm events and once each  
24-hour period during extended storm events to identify BMP effectiveness and 
implement repairs or design changes as soon as feasible depending upon field conditions.  
Equipment, materials, and workers must be available for rapid response to failures and 
emergencies.  All corrective maintenance to BMPs shall be performed as soon as possible 
after the conclusion of each storm depending upon worker safety. 
 
For each inspection required above, the discharger shall complete an inspection checklist. 
At a minimum, an inspection checklist shall include: 
 
a. Inspection date. 
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b. Weather information: best estimate of beginning of storm event, duration of 

event, time elapsed since last storm, and approximate amount of rainfall (inches). 
 
 c. A description of any inadequate BMPs. 

 
d. If it is possible to safely access during inclement weather, list observations of all 

BMPs:  erosion controls, sediment controls, chemical and waste controls, and 
non-storm water controls.  Otherwise, list result of visual inspection at relevant 
outfall, discharge point, or downstream location and projected required 
maintenance activities. 

 
e. Corrective actions required, including any changes to SWPPP necessary and 

implementation dates. 
 

f. Inspectors name, title, and signature. 
 
The dischargers shall prepare their inspection checklists using the inspection checklist 
form provided by the SWRCB or RWQCB or on forms that contain the equivalent 
information. 
 

12.  Training 
 

Individuals responsible for SWPPP preparation, implementation, and permit compliance 
shall be appropriately trained, and the SWPPP shall document all training.  This includes 
those personnel responsible for installation, inspection, maintenance, and repair of BMPs.  
Those responsible for overseeing, revising, and amending the SWPPP shall also 
document their training.  Training should be both formal and informal, occur on an 
ongoing basis when it is appropriate and convenient, and should include 
training/workshops offered by the SWRCB, RWQCB, or other locally recognized 
agencies or professional organizations. 

13.  List of Contractors/Subcontractors 
 
 The SWPPP shall include a list of names of all contractors, (or subcontractors) and 

individuals responsible for implementation of the SWPPP.  This list should include 
telephone numbers and addresses.  Specific areas of responsibility of each subcontractor 
and emergency contact numbers should also be included. 

 
 
 
14.  Other Plans 
 

This SWPPP may incorporate by reference the appropriate elements of other plans 
required by local, State, or Federal agencies.  A copy of any requirements incorporated 
by reference shall be kept at the construction site. 
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15. Public Access 
 
 The SWPPP shall be provided, upon request, to the RWQCB.  The SWPPP is considered 

a report that shall be available to the public by the RWQCB under section 308(b) of the 
Clean Water Act.   

 
16.  Preparer Certification 
 

The SWPPP and each amendment shall be signed by the landowner (discharger) or his 
representative and include the date of initial preparation and the date of each amendment.  

 
SECTION B:  MONITORING PROGRAM AND REPORTING REQUIREMENTS 
 
1. Required Changes 
 

The RWQCB may require the discharger to conduct additional site inspections, to submit 
reports and certifications, or perform sampling and analysis. 

 
2. Implementation 
 

a. The requirements of this Section shall be implemented at the time of 
commencement of construction activity (see also Section A. 2. Implementation 
Schedule).  The discharger is responsible for implementing these requirements 
until construction activity is complete and the site is stabilized.  

 
b. For ongoing construction activity involving a change in ownership of property 

covered by this General Permit, the new owner must complete a NOI and 
implement the requirements of this Section concurrent with the change of 
ownership.  For changes of information, the owner must follow instructions in  

  C. 7. Special Provisions for Construction Activity of the General Permit.  
 
3.  Site Inspections 

 
Qualified personnel shall conduct inspections of the construction site prior to anticipated 
storm events, during extended storm events, and after actual storm events to identify 
areas contributing to a discharge of storm water associated with construction activity.  
The name(s) and contact number(s) of the assigned inspection personnel shall be listed in 
the SWPPP.  Pre-storm inspections are to ensure that BMPs are properly installed and 
maintained; post-storm inspections are to assure that the BMPs have functioned 
adequately. During extended storm events, inspections shall be required each 24-hour 
period.  Best Management Practices (BMPs) shall be evaluated for adequacy and proper 
implementation and whether additional BMPs are required in accordance with the terms 
of the General Permit (see language in Section A. 11. Maintenance, Inspection, and 
Repair).  Implementation of nonstorm water discharge BMPs shall be verified and their 
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effectiveness evaluated.  One time discharges of non-storm water shall be inspected when 
such discharges occur. 

 
4.  Compliance Certification 
 
 Each discharger or qualified assigned personnel listed by name and contact number in the 

SWPPP must certify annually that construction activities are in compliance with the 
requirements of this General Permit and the SWPPP.  This Certification shall be based 
upon the site inspections required in Item 3 of this Section.  The certification must be 
completed by July 1 of each year. 

 
5.  Noncompliance Reporting 
 
 Dischargers who cannot certify compliance, in accordance with Item 4 of this Section 

and/or who have had other instances of noncompliance excluding exceedances of water 
quality standards as defined in section B. 3. Receiving Water Limitations Language, shall 
notify the appropriate RWQCB within 30 days.  Corrective measures should be 
implemented immediately following discovery that water quality standards were 
exceeded.  The notifications shall identify the noncompliance event, including an initial 
assessment of any impact caused by the event; describe the actions necessary to achieve 
compliance; and include a time schedule subject to the modifications by the RWQCB 
indicating when compliance will be achieved.  Noncompliance notifications must be 
submitted within 30-calendar days of identification of noncompliance. 

 
6.  Monitoring Records 
 
 Records of all inspections, compliance certifications, and noncompliance reporting must 

be retained for a period of at least three years from the date generated.  With the 
exception of noncompliance reporting, dischargers are not required to submit these 
records. 

 
7. Monitoring Program for Sedimentation/Siltation   

 
 Dischargers of storm water associated with construction activity that directly enters a 

water body listed in Attachment 3 shall conduct a sampling and analysis program for the 
pollutants (sedimentation/siltation or turbidity) causing the impairment.  The discharger 
shall monitor for the applicable parameter.  If the water body is listed for sedimentation 
or siltation, samples should be analyzed for Settleable Solids (ml/l) and Total Suspended 
Solids (mg/l ).  Alternatively or in addition, samples may be analyzed for suspended 
sediment concentration according to ASTM D3977-97.  If the water body is listed for 
turbidity, samples should be analyzed for turbidity (NTU).  Discharges that flow through 
tributaries that are not listed in Attachment 3 or that flow into Municipal Separate Storm 
Sewer Systems (MS4) are not subject to these sampling and analysis requirements.  The 
sampling and analysis parameters and procedures must be designed to determine  
whether the BMPs installed and maintained prevent discharges of sediment from 
contributing to impairment in receiving waters. 
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Samples shall be collected during the first two hours of discharge from rain events which 
result in a direct discharge to any water body listed in Attachment 3.  Samples shall be 
collected during daylight hours (sunrise to sunset).  Dischargers need not collect more 
than four (4) samples per month.  All samples shall be taken in the receiving waters and 
shall be representative of the prevailing conditions of the water bodies.  Samples shall be 
collected from safely accessible locations upstream of the construction site discharge and 
immediately downstream from the last point of discharge.  

For laboratory analysis, all sampling, sample preservation, and analyses must be 
conducted according to test procedures under 40 CFR Part 136.  Field samples shall be 
collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Portable meters shall be calibrated according to 
manufacturer’s specification.  All field and/or laboratory analytical data shall be kept in 
the SWPPP document, which is to remain at the construction site at all times until a 
Notice of Termination has been submitted and approved.  

8. Monitoring Program for Pollutants Not Visually Detectable in Storm Water   
 
A sampling and analysis program shall be developed and conducted for pollutants which 
are not visually detectable in storm water discharges, which are or should be known to 
occur on the construction site, and which could cause or contribute to an exceedance of 
water quality objectives in the receiving water.  Pollutants that should be considered for 
inclusion in this sampling and analysis program are those identified in Sections A.5.b. 
and A.5.c. 
 
Construction materials and compounds that are not stored in water-tight containers under 
a water-tight roof or inside a building are examples of materials for which the discharger 
may have to implement sampling and analysis procedures.  The goal of the sampling and 
analysis is to determine whether the BMPs employed and maintained on site are effective 
in preventing the potential pollutants from coming in contact with storm water and 
causing or contributing to an exceedance of water quality objectives in the receiving 
waters.  Examples of construction sites that may require sampling and analysis include:  
sites that are known to have contaminants spilled or spread on the ground; sites where 
construction practices include the application of soil amendments, such as gypsum, which 
can increase the pH of the runoff; or sites having uncovered stockpiles of material 
exposed to storm water.  Visual observations before, during, and after storm events may 
trigger the requirement to collect samples.  Any breach, malfunction, leakage, or spill 
observed which could result in the discharge of pollutants to surface waters that would 
not be visually detectable in storm water shall trigger the collection of a sample of 
discharge.  Samples shall be collected at all discharge locations which drain the areas 
identified by the visual observations and which can be safely accessed.  For sites where 
sampling and analysis is required, personnel trained in water quality sampling procedures 
shall collect storm water samples.  A sufficiently large sample of storm water that has not 
come in contact with the disturbed soil or the materials stored or used on-site 
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(uncontaminated sample) shall be collected for comparison with the discharge sample.  
Samples shall be collected during the first two hours of discharge from rain events that 
occur during daylight hours and which generate runoff. 
 
The uncontaminated sample shall be compared to the samples of discharge using field 
analysis or through laboratory analysis.  Analyses may include, but are not limited to, 
indicator parameters such as:  pH, specific conductance, dissolved oxygen, conductivity, 
salinity, and TDS.    
 
For laboratory analysis, all sampling, sample preservation, and analyses must be 
conducted according to test procedures under 40 CFR Part 136.  Field discharge samples 
shall be collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Portable meters shall be calibrated according to 
manufacturer’s specification.  All field and/or analytical data shall be kept in the SWPPP 
document, which is to remain at the construction site at all times until a Notice of 
Termination has been submitted and approved. 
 

SECTION C: STANDARD PROVISIONS FOR CONSTRUCTION ACTIVITY 
 
1.  Duty to Comply 
 
 The discharger must comply with all of the conditions of this General Permit.  Any 

permit noncompliance constitutes a violation of the Clean Water Act (CWA) and the 
Porter-Cologne Water Quality Control Act and is grounds for enforcement action and/or 
removal from General Permit coverage. 

 
 The discharger shall comply with effluent standards or prohibitions established under 

Section 307(a) of the CWA for toxic pollutants within the time provided in the 
regulations that establish these standards or prohibitions, even if this General Permit has 
not yet been modified to incorporate the requirement. 

 
2. General Permit Actions 
 
 This General Permit may be modified, revoked and reissued, or terminated for cause.  

The filing of a request by the discharger for a General Permit modification, revocation 
and reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not annul any General Permit condition. 
 

 If any toxic effluent standard or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is promulgated under Section 307(a) of 
the CWA for a toxic pollutant which is present in the discharge and that standard or 
prohibition is more stringent than any limitation on the pollutant in this General Permit, 
this General Permit shall be modified or revoked and reissued to conform to the toxic 
effluent standard or prohibition and the dischargers so notified. 
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3. Need to Halt or Reduce Activity Not a Defense 
 
 It shall not be a defense for a discharger in an enforcement action that it would have been 

necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this General Permit. 

 
4. Duty to Mitigate 
 
 The discharger shall take all responsible steps to minimize or prevent any discharge in 

violation of this General Permit, which has a reasonable likelihood of adversely affecting 
human health or the environment. 

 
5.  Proper Operation and Maintenance 
 
 The discharger shall at all times properly operate and maintain any facilities and systems 

of treatment and control (and related appurtenances) which are installed or used by the 
discharger to achieve compliance with the conditions of this General Permit and with the 
requirements of Storm Water Pollution Prevention Plans (SWPPP).  Proper operation and 
maintenance also includes adequate laboratory controls and appropriate quality assurance 
procedures.  Proper operation and maintenance may require the operation of backup or 
auxiliary facilities or similar systems installed by a discharger when necessary to achieve 
compliance with the conditions of this General Permit. 

 
6. Property Rights 
 
 This General Permit does not convey any property rights of any sort or any exclusive 

privileges, nor does it authorize any injury to private property or any invasion of personal 
rights, nor does it authorize any infringement of Federal, State, or local laws or 
regulations. 

 
7.  Duty to Provide Information 
 
 The discharger shall furnish the RWQCB, State Water Resources Control Board, or 

USEPA, within a reasonable time, any requested information to determine compliance 
with this General Permit.  The discharger shall also furnish, upon request, copies of 
records required to be kept by this General Permit. 

 
 
8.  Inspection and Entry 
 
 The discharger shall allow the RWQCB, SWRCB, USEPA, and/or, in the case of 

construction sites which discharge through a municipal separate storm sewer, an 
authorized representative of the municipal operator of the separate storm sewer system 
receiving the discharge, upon the presentation of credentials and other documents as may 
be required by law, to: 
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a.  Enter upon the discharger’s premises at reasonable times where a regulated 
construction activity is being conducted or where records must be kept under the 
conditions of this General Permit; 

 
b. Access and copy at reasonable times any records that must be kept under the 

conditions of this General Permit; 
 

c.  Inspect at reasonable times the complete construction site, including any off-site 
staging areas or material storage areas, and the erosion/sediment controls; and 

 
d. Sample or monitor at reasonable times for the purpose of ensuring General Permit 

compliance. 
 
9. Signatory Requirements 
 

a.  All Notice of Intents (NOIs), Notice of Terminations (NOTs),  SWPPPs, 
certifications, and reports prepared in accordance with this Order submitted to the 
SWRCB shall be signed as follows: 

 
(1) For a corporation:  by a responsible corporate officer.  For the purpose of 

this Section, a responsible corporate officer means:  (a) a president, 
secretary, treasurer, or vice president of the corporation in charge of a 
principal business function, or any other person who performs similar 
policy or decision-making functions for the corporation, or (b) the 
manager of the construction activity if authority to sign documents has 
been assigned or delegated to the manager in accordance with corporate 
procedures; 

 
(2) For a partnership or sole proprietorship:  by a general partner or the 

proprietor, respectively; or 
 

(3)  For a municipality, State, Federal, or other public agency:  by either a 
principal executive officer, ranking elected official, or duly authorized 
representative.  The principal executive officer of a Federal agency 
includes the chief executive officer of the agency or the senior executive 
officer having responsibility for the overall operations of a principal 
geographic unit of the agency (e.g., Regional Administrator of USEPA). 

 
b. All SWPPPs, reports, certifications, or other information required by the General 

Permit and/or requested by the RWQCB, SWRCB, USEPA, or the local storm 
water management agency shall be signed by a person described above or by a 
duly authorized representative.  A person is a duly authorized representative if: 

 
(1) The authorization is made in writing by a person described above and 

retained as part of the SWPPP; or 
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(2) The authorization specifies either an individual or a position having 

responsibility for the overall operation of the construction activity, such as 
the position of manager, operator, superintendent, or position of 
equivalent responsibility, or an individual or position having overall 
responsibility for environmental matters for the company.  (A duly 
authorized representative may thus be either a named individual or any 
individual occupying a named position).  

 
c.  If an authorization is no longer accurate because a different individual or position 

has responsibility for the overall operation of the construction activity, a new 
authorization must be attached to the SWPPP prior to submittal of any reports, 
information, or certifications to be signed by the authorized representative. 

 
10. Certification 
 
 Any person signing documents under Section C, Provision 9 above, shall make the 

following certification: 
 

"I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is, true, accurate, and complete. 
 
I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 

 
11. Anticipated Noncompliance 
 
 The discharger will give advance notice to the RWQCB and local storm water 

management agency of any planned changes in the construction activity which may result 
in noncompliance with General Permit requirements. 

 
 
12. Penalties for Falsification of Reports 
 
 Section 309(c)(4) of the CWA provides that any person who knowingly makes any false 

material statement, representation, or certification in any record or other document 
submitted or required to be maintained under this General Permit, including reports of 
compliance or noncompliance shall upon conviction, be punished by a fine of not more 
than $10,000 or by imprisonment for not more than two years or by both.  
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13. Oil and Hazardous Substance Liability  
 
 Nothing in this General Permit shall be construed to preclude the institution of any legal 

action or relieve the discharger from any responsibilities, liabilities, or penalties to which 
the discharger is or may be subject to under Section 311 of the CWA. 

 
14. Severability 
 
 The provisions of this General Permit are severable; and, if any provision of this General 

Permit or the application of any provision of this General Permit to any circumstance is 
held invalid, the application of such provision to other circumstances and the remainder 
of this General Permit shall not be affected thereby. 

 
15.  Reopener Clause 
 
 This General Permit may be modified, revoked and reissued, or terminated for cause due 

to promulgation of amended regulations, receipt of USEPA guidance concerning 
regulated activities, judicial decision, or in accordance with 40 Code of Federal 
Regulations (CFR) 122.62, 122.63, 122.64, and 124.5. 

 
16. Penalties for Violations of Permit Conditions 
 

a. Section 309 of the CWA provides significant penalties for any person who 
violates a permit condition implementing Sections 301, 302, 306, 307, 308, 318, 
or 405 of the CWA or any permit condition or limitation implementing any such 
section in a permit issued under Section 402.  Any person who violates any permit 
condition of this General Permit is subject to a civil penalty not to exceed $27,500 
per calendar day of such violation, as well as any other appropriate sanction 
provided by Section 309 of the CWA. 

 
b. The Porter-Cologne Water Quality Control Act also provides for civil and 

criminal penalties which in some cases are greater than those under the CWA. 
 
 
 
17.  Availability 
 

A copy of this General Permit shall be maintained at the construction site during 
construction activity and be available to operating personnel. 

 
18.  Transfers 
 

This General Permit is not transferable.  A new owner of an ongoing construction activity 
must submit a NOI in accordance with the requirements of this General Permit to be 
authorized to discharge under this General Permit.  An owner who sells property covered 
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by this General Permit shall inform the new owner of the duty to file a NOI and shall 
provide the new owner with a copy of this General Permit. 

 
19.  Continuation of Expired Permit 

 
This General Permit continues in force and effect until a new General Permit is issued or 
the SWRCB  rescinds this General Permit.  Only those dischargers authorized to 
discharge under the expiring General Permit are covered by the continued General 
Permit.  



Attachment 1 

  

SWRCB AND RWQCB CONTACT LIST 
Division of Water Quality 

P.O. Box 1977 
Sacramento, CA  95812-1977 

(916) 341-5537 FAX: (916) 341-5543 
Web Page:  http://www.waterboards.ca.gov/stormwtr/index.html 

Email: stormwater@waterboards.ca.gov 
 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS 
 

NORTH COAST REGION (1) 
5550 Skylane Blvd, Ste. A 
Santa Rose, CA  95403 
(707) 576-2220 FAX: (707)523-0135 
http://www.waterboards.ca.gov/rwqcb1 
 

CENTRAL COAST REGION (3) 
895 Aerovista Place, Ste 101 
San Luis Obispo, CA 93401 
(805) 549-3147 FAX: (805) 543-0397 
http://www.waterboards.ca.gov/rwqcb3 
 

LAHONTAN REGION (6 SLT) 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA  96150 
(530) 542-5400 FAX: (530) 544-2271 
http://www.waterboards.ca.gov/rwqcb6 

SAN FRANCISCO BAY REGION (2) 
1515 Clay Street, Ste. 1400 
Oakland, CA  94612 
(510) 622-2300 FAX: (510) 622-2640 
http://www.waterboards.ca.gov/rwqcb2 

LOS ANGELES REGION (4) 
320 W. 4th Street, Ste. 200 
Los Angeles, CA  90013 
(213) 576-6600 FAX: (213) 576-6640 
http://www.waterboards.ca.gov/rwqcb4 
 

VICTORVILLE OFFICE (6V) 
15428 Civic Drive, Ste. 100 
Victorville, CA  92392-2383 
(760) 241-6583 FAX: (760) 241-7308 
http://www.waterboards.ca.gov/rwqcb6 

 CENTRAL VALLEY REGION (5S) 
11020 Sun Center Dr., #200 
Rancho Cordova, CA 95670-6114 
(916) 464-3291 FAX: (916) 464-4645 
http:www.waterboards.ca.gov/rwqcb5 
 

COLORADO RIVER BASIN REGION 
(7) 
73-720 Fred Waring Dr., Ste. 100 
Palm Desert, CA  92260 
(760) 346-7491 FAX: (760) 341-6820 
http://www.waterboards.ca.gov/rwqcb7 

 FRESNO BRANCH OFFICE (5F) 
1685 E St. 
Fresno, CA  93706 
(559) 445-5116 FAX: (559) 445-5910 
http://www.waterboards.ca.gov/rwqcb5 
 

SANTA ANA REGION (8) 
California Tower 
3737 Main Street, Ste. 500 
Riverside, CA  92501-3339 
http://www.waterboards.ca.gov/rwqcb8 

 REDDING BRANCH OFFICE (5R) 
415 Knollcrest Drive, Ste. 100 
Redding, CA  96002 
(530) 224-4845 FAX: (530) 224-4857 
http://www.waterboards.ca.gov/rwqcb5 
 

SAN DIEGO REGION (9) 
9174 Sky Park Court, Ste. 100 
San Diego, CA  92123-4340 
(858) 467-2952 FAX: (858) 571-6972 
http://www.waterboards.ca.gov/rwqcb9 

   
STATE OF CALIFORNIA 
Arnold Schwarzenegger, Governor 
 
CALIFORNIA ENVIRONMENTAL 
PROTECTION AGENCY 
Terry Tamminen, Secretary 
 
STATE WATER RESOURCES  
CONTROL BOARD 
Arthur Baggett Jr., Chairman 
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NOTICE OF INTENT (NOI) TO COMPLY WITH THE TERMS 

 OF THE GENERAL PERMIT TO DISCHARGE STORM WATER 
 ASSOCIATED WITH CONSTRUCTION ACTIVITY 
 

 GENERAL INSTRUCTIONS 
 
 
 
Who Must Submit 
 
Discharges of storm water associated with construction that results in the disturbance of one acre 
or more of land must apply for coverage under the General Construction Activities Storm Water 
Permit (General Permit).  Construction activity which is a part of a larger common area of 
development or sale must also be permitted.  (For example, if 4 acres of a 20-acre subdivision is 
disturbed by construction activities, and the remaining 16 acres is to be developed at a future 
date, the property owner must obtain a General Storm Water Permit for the 4-acre project).  
Construction activity includes, but is not limited to:  clearing, grading, demolition, excavation, 
construction of new structures, and reconstruction of existing facilities involving removal and 
replacement that results in soil disturbance.  This includes construction access roads, staging 
areas, storage areas, stockpiles, and any off-site areas which receive run-off from the 
construction project such as discharge points into a receiving water.  Construction activity does 
not include routine maintenance to maintain original line and grade, hydraulic capacity, or 
original purpose of the facility. 
 
The owner of the land where the construction activity is occurring is responsible for obtaining a 
permit.  Owners may obtain coverage under the General Permit by filing a NOI in accordance 
with the following instructions.  Coverage for construction activity conducted on easements 
(e.g., pipeline construction) or on nearby properties by agreement or permission, or by an owner 
or lessee of a mineral estate (oil, gas, geothermal, aggregate, precious metals, and/or industrial 
minerals) entitled to conduct the activities, shall be obtained by the entity responsible for the 
construction activity.  Linear construction projects which will have construction activity 
occurring in one or more than one Region should contact the State Water Resources Control 
Board at the number listed below prior to submitting an NOI application for specific information 
related to the use of the NOI form. 
 
Construction Activity Not Covered By This General Permit 
 
Storm water discharges in the Lake Tahoe Hydrologic Unit will be regulated by a separate 
permit(s) adopted by the California Regional Water Quality Control Board, Lahontan Region, 
and will not be covered under the State Water Resources Control Board's (SWRCB) General 
Permit.  Storm water discharges on Indian Lands will be regulated by the U.S. Environmental 
Protection Agency. 



 

 

Where to Apply 
 
The NOI form, vicinity map, and appropriate fee must be mailed to the SWRCB at the following 
address: 
 
    State Water Resources Control Board 
    Division of Water Quality 
    Attn:  Storm Water Permit Unit 
    P.O. Box 1977 
    Sacramento, CA  95812-1977 
 
When to Apply 
 
Property owners proposing to conduct construction activities subject to this General Permit must 
file a Notice of Intent prior to the commencement of construction activity. 
 
Fees 
 
The total annual fee is the current base fee plus applicable surcharges for all construction sites 
submitting an NOI.  Checks should be made payable to:  SWRCB. 
 
Completing the Notice of Intent (NOI) 
 
The submittal to obtain coverage under the General Permit must include a completed NOI Form 
(Notice of Intent, attached), a vicinity map, and the appropriate annual fee.  The NOI must be 
completely and accurately filled out; the vicinity map and annual fee must be included with the 
NOI or the submittal is considered incomplete and will be rejected.  A construction site is 
considered to be covered by the General Permit upon filing a complete NOI submittal, and 
implementation of a defensible Storm Water Pollution Prevention Plan (SWPPP).  Upon receipt 
of a complete NOI submittal, each discharger will be sent a receipt letter containing the waste 
discharger's identification (WDID) number. 
 
Questions? 
 
If you have any questions on completing the NOI please call the SWRCB at (916) 341-5537. 



 

 

 NOI-LINE-BY-LINE INSTRUCTIONS 
 
 
Please type or print when completing the NOI Form and vicinity map. 
 
SECTION I--NOI STATUS 
 
Mark one of the two boxes at the top portion of the NOI.  Check box 1 if the NOI is being 
completed for new construction.  Check box 2 if the NOI is being submitted to report changes 
for a construction site already covered by the General Permit.  An example of a change that 
warrants a resubmittal of the NOI is a change of total area of the construction site.  The permit is 
non-transferable, a change of ownership requires a Notice of Termination (NOT) submittal and a 
new NOI.  Complete only those portions of the NOI that apply to the changes (the NOI must 
always be signed).  If box 2 is checked, the WDID number must be included. 
 
SECTION II--PROPERTY OWNER 
 
Enter the construction site owner's official or legal name and address; contact person (if other 
than owner), title, and telephone number. 
 
SECTION III--DEVELOPER / CONTRACTOR INFORMATION 
 
Enter the name of the developer’s (or general contractor’s) official or legal name, address, 
contact person, title, and telephone number.  The contact person should be someone who is 
familiar with the construction site and is responsible for compliance and oversight of the general 
permit. 
 
SECTION IV-CONSTRUCTION PROJECT INFORMATION 
 
Enter the project name, site address, county, city, (or nearest city if construction is occurring in 
an unincorporated area), zip code, and telephone number (if any) of the construction site.  
Include an emergency contact telephone or pager number.  Construction site information should 
include latitude and longitude designations, tract numbers, and/or mile post markers, if 
applicable.  The site contact person should be someone who is familiar with the project, site 
plans, SWPPP, and monitoring program.  All NOIs must be accompanied by a vicinity map. 
 
Part A:    Enter the total size in acres of all areas associated with construction activity, including 

all access roads. 
Part B:    Enter the total size in acres of the area to be disturbed by construction activity and the 

percentage of the area listed in Part A above that this represents. 
 
Part C:    Enter the percentage of the site that is impervious (areas where water cannot soak into 

the ground, such as concrete, asphalt, rooftops, etc.) before and after construction. 
 
Part D:    Include tract numbers, if available.  
 



 

 

Part E:    Enter the mile post marker number at the project site location. 
 
Part F:    Indicate whether the construction site is part of a larger common plan of development 

or sale.  For example, if the construction activity is occurring on a two-acre site which 
is within a development that is one acre or greater, answer yes.   

 
Part G:    Enter the name of the development (e.g. "Quail Ridge Subdivision", "Orange Valley 

Estates", etc.). 
 
Part H:    Indicate  when construction will begin (month, day, year).  When a NOI is being 

submitted due to a change in ownership, the commencement date should be the date  
the new ownership took effect.    

 
Part I:     Indicate the percentage of the total project area to be mass graded. 
 
Part J:     Enter the estimated completion dates for the mass grading activities and for the project 

completion. 
 
Part K:    Indicate the type(s) of construction taking place.  For example, “Transportation” should 

be checked for the construction of roads; “Utility” should be checked for installation of 
sewer, electric, or telephone systems.  Include a description of the major construction 
activities, (e.g., 20 single family homes, a supermarket, an office building, a factory, 
etc.) 

 
SECTION V--BILLING ADDRESS 
 
To continue coverage under the General Permit, the annual fee must be paid. Indicate where the 
annual fee invoice should be mailed by checking one of the following boxes: 
 
Owner: sent to the owners address as it appears in Section II. 
 
Developer/Contractor:  sent to the developer's address as it appears in Section III. 
 
Other:  sent to a different address and enter that address in the spaces provided. 
 
SECTION VI--REGULATORY STATUS 
 
Indicate whether or not the site is subject to local erosion/sediment control ordinances.  Indicate 
whether the erosion/sediment control plan designed to comply with the ordinance addresses the 
construction of infrastructure and structures in addition to grading.  Identify the name and 
telephone number of the local agency, if applicable. 
 



 

 

SECTION VII--RECEIVING WATER INFORMATION 
 
Part A:    Indicate whether the storm water runoff from the construction site discharges indirectly 

to waters of the United States, directly to waters of the United States, or to a separate 
storm drain system.   

 
Indirect discharges include discharges that may flow overland across adjacent 
properties or rights-of-way prior to discharging into waters of the United States.   

 
Enter the name of the owner/operator of the relevant storm drain system, if applicable.   
Storm water discharges directly to waters of the United States will typically have an 
outfall structure directly from the facility to a river, lake, creek, stream, bay, ocean, etc.  
Discharges to separate storm sewer systems are those that discharge to a collection 
system operated by municipalities, flood control districts, utilities, or similar entities. 

 
Part B:    Enter the name of the receiving water. Regardless of point of discharge, the owner must 

determine the receiving water for the construction site's storm water discharge.  Enter 
the name of the receiving water. 

 
SECTION VIII--IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS 
 
Part A:   Indicate the status of the SWPPP, date prepared,  or availability for review.  Also 

indicate if a tentative construction schedule has been included in the SWPPP (the 
inclusion of a construction activity schedule is a mandatory SWPPP requirement).    

 
Part B:   Provide information concerning the status of the development of a monitoring program, 

a component of the SWPPP which outlines an inspection and maintenance schedule for 
the proposed Best Management Practices (BMPs).  Provide name and phone number of 
program preparer. 

 
Part C:    Provide the name and phone numbers of the responsible party or parties designated to 

insure compliance with  all elements of the General Permit and SWPPP.   
 
SECTION IX--VICINITY MAP AND FEE 
 
Provide a “to scale” or "to approximate scale" drawing of the construction site and the immediate 
surrounding area.   Whenever possible, limit the map to an 8.5” x 11’ or 11" x 17" sheet of 
paper.  At a minimum, the map must show the site perimeter, the geographic features 
surrounding the site, and general topography, and a north arrow.  The map must also include the 
location of the construction project in relation to named streets, roads, intersections, or 
landmarks.  A NOI containing a map which does not clearly indicate the location of the 
construction project will be rejected.  Do not submit blueprints unless they meet the above 
referenced size limits. 



 

 

 
SECTION X--CERTIFICATIONS 
 
This section must be completed by the owner or signatory agent of the construction site*.  The 
certification provides assurances that the NOI and vicinity map were completed in an accurate 
and complete fashion and with the knowledge that penalties exist for providing false 
information.  Certification also requires the owner to comply with the provisions in the General 
Permit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* For a corporation: a responsible corporate officer (or authorized individual).  For a partnership 
or sole proprietorship:  a general partner or the proprietor, respectively. For a municipality, State, 
Federal, or other public agency:  either a principal executive officer, ranking elected official, or 
duly authorized representative. 
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Attachment 2 
State Water Resources Control Board 

NOTICE OF INTENT 
TO COMPLY WITH THE TERMS OF THE 

GENERAL PERMIT TO DISCHARGE STORM WATER 
  ASSOCIATED WITH CONSTRUCTION ACTIVITY (WQ ORDER No. 99-08-DWQ) 

 
  I.  NOI STATUS (SEE INSTRUCTIONS) 

   
MARK ONLY ONE ITEM 1.         New Construction         2.      Change of Information for WDID# 

 
  III.  DEVELOPER/CONTRACTOR INFORMATION 

Developer/Contractor Contact Person 
 
 

Mailing Address Title 
 
 

City State
 
 

Zip 
 
 

Phone 
 
 

 
  IV.  CONSTRUCTION PROJECT INFORMATION 

Site/Project Name 
 
 

Site Contact Person 
 

Physical Address/Location 
 
 

Latitude 
 
_________o 

Longitude 
 
________o 

County 
 

City (or nearest City) 
 
 

Zip Site Phone Number 
 

Emergency Phone Number 
 

A.  Total size of construction site area: 
         Acres 
 
B.  Total area to be disturbed: 
         Acres  (% of total ______) 
 

C.  Percent of site imperviousness (including rooftops): 
 
 Before Construction:                       % 
 
 After Construction:                          % 

 
D.  Tract Number(s):       __________,  __________ 
 
 
E.  Mile Post Marker:      _____________ 

F.  Is the construction site part of a larger common plan of development or sale? 
   
  YES  NO 

G.  Name of plan or development: 

 
H.  Construction commencement date:   _____/_____/_____ 
 
I.   % of site to be mass graded:  ___________ 

J. Projected construction dates: 
 
Complete grading:  _____/_____/_____          Complete project: _____/_____/_____ 

K.  Type of Construction (Check all that apply): 
 

1.   Residential               2.            Commercial               3.             Industrial               4.              Reconstruction               5.            Transportation 
 
      6.           Utility Description:                                                                       7.             Other (Please List):   __________________________________________  
 

 
  V.  BILLING INFORMATION 

SEND BILL TO:      
      OWNER  
      (as in II. above) 

Name Contact Person  

      
      DEVELOPER 
      (as in III. above) 

Mailing Address                      Phone/Fax 

   
      OTHER 
      (enter information at 
right) 

City 
 
 

State Zip  

 
 

 
 

 
  II.  PROPERTY OWNER 

Name 
 

Contact Person 
 
 

Mailing Address Title 
 
 

City  State 
 

Zip 
 
 

Phone 
 

 
Owner Type (check one)  1.[   ] Private Individual 2.[   ]Business 3.[   ]Municipal 4.[   ]State  5.[   ]Federal 6.[   ]Other 
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 VI.  REGULATORY STATUS 
 
A. Has a local agency approved a required erosion/sediment control plan?.............................................................................................................................       YES  NO 
       
 Does the erosion/sediment control plan address construction activities such as infrastructure and structures?..................................................................  YES  NO 
 
      Name of local agency:       Phone:  
 
 
B.  Is this project or any part thereof, subject to conditions imposed under a CWA Section 404 permit of 401 Water Quality Certification?..............................           YES            No

 
 If yes, provide details:                                                                                                                                                                                                                         
 

 
 VII.  RECEIVING WATER INFORMATION 

A.  Does the storm water runoff from the construction site discharge to (Check all that apply): 
 
 1.  Indirectly to waters of the U.S. 
  
 2.  Storm drain system - Enter owner’s name:________________________________________________________________ 
  
 3.  Directly to waters of U.S. (e.g. , river, lake, creek, stream, bay, ocean, etc.) 
 
 
B. Name of receiving water:  (river, lake, creek, stream, bay, ocean): ____________________________________________________________  
  

 
 VIII. IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS 

A.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) (check one) 
   
             A SWPPP has been prepared for this facility and is available for review:   Date Prepared: _____/_____/_____ Date Amended: _____/_____/_____    
   
             A SWPPP will be prepared and ready for review by (enter date):   _____/_____/_____ 
   
         A  tentative schedule has been included in the SWPPP for activities such as grading, street construction, home construction, etc. 
B.  MONITORING PROGRAM 
  
 A monitoring and maintenance schedule has been developed that includes inspection of the construction BMPs before  
 anticipated storm events and after actual storm events and is available for review. 
 
       If checked above:  A qualified person has been assigned responsibility for pre-storm and post-storm BMP inspections  
  to identify effectiveness and necessary repairs or design changes....................................................................................................       YES NO 
 
 Name:         Phone:   
 
C.  PERMIT COMPLIANCE RESPONSIBILITY 
  
 A qualified person has been assigned responsibility to ensure full compliance with the Permit, and to implement all elements of the Storm Water Pollution  
 Prevention Plan including:  
 
 1.  Preparing an annual compliance evaluation....................................................................................................................................        YES       NO  
    
      Name:        Phone:  
 
      2.  Eliminating all unauthorized discharges...........................................................................................................................................         YES          NO  

 
IX.  VICINITY MAP AND FEE (must show site location in relation to nearest named streets, intersections, etc.) 

Have you included a vicinity map with this submittal? .................................................................................................................................        YES          NO  
 
Have you included payment of the annual fee with this submittal?..............................................................................................................        YES          NO  
 

 
X. CERTIFICATIONS 

“I certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a system designed to   
assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or  
those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  
I am aware that there are significant penalties for submitting false information, including the possibility of fine or imprisonment. In addition,  I certify that I have read the   
entire General Permit, including all attachments, and agree to comply with and be bound by all of the provisions, requirements, and prohibitions of the permit, including   
the development and implementation of a Storm Water Pollution Prevention Plan and a Monitoring Program Plan will be complied with." 
 
Printed Name:   
 
Signature:           Date: 
 
Title: 
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ATTACHMENT 3 

 
303d Listed Water Bodies for Sedimentation 

 
REGION WATER BODY NAME CODE POLLUTANT 

1 MATTOLE RIVER 1100 Sedimentation/Siltation 
1 TRINITY RIVER, SOUTH FORK 1100 Sedimentation/Siltation 
1 REDWOOD CREEK 1100 Sedimentation/Siltation 
1 MAD RIVER 1100 Sedimentation/Siltation 
1 ELK RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER, SOUTH FORK 1100 Sedimentation/Siltation 
1 EEL RIVER, NORTH FORK 1100 Sedimentation/Siltation 
1 TRINITY RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER, MIDDLE FORK 1100 Sedimentation/Siltation 
1 MAD RIVER 2500 Turbidity 
1 TEN MILE RIVER 1100 Sedimentation/Siltation 
1 NOYO RIVER 1100 Sedimentation/Siltation 
1 BIG RIVER 1100 Sedimentation/Siltation 
1 ALBION RIVER 1100 Sedimentation/Siltation 
1 NAVARRO RIVER 1100 Sedimentation/Siltation 
1 GARCIA RIVER 1100 Sedimentation/Siltation 
1 GUALALA RIVER 1100 Sedimentation/Siltation 
1 RUSSIAN RIVER 1100 Sedimentation/Siltation 
1 TOMKI CREEK 1100 Sedimentation/Siltation 
1 VAN DUZEN RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER DELTA 1100 Sedimentation/Siltation 
1 EEL RIVER, MIDDLE MAIN FORK 1100 Sedimentation/Siltation 
1 ESTERO AMERICANO 1100 Sedimentation/Siltation 
1 NAVARRO RIVER DELTA 1100 Sedimentation/Siltation 
1 EEL RIVER, UPPER MAIN FORK 1100 Sedimentation/Siltation 
1 FRESHWATER CREEK 1100 Sedimentation/Siltation 
1 SCOTT RIVER 1100 Sedimentation/Siltation 
2 TOMALES BAY 1100 Sedimentation/Siltation 
2 NAPA RIVER 1100 Sedimentation/Siltation 
2 SONOMA CREEK 1100 Sedimentation/Siltation 
2 PETALUMA RIVER 1100 Sedimentation/Siltation 
2 LAGUNITAS CREEK 1100 Sedimentation/Siltation 
2 WALKER CREEK 1100 Sedimentation/Siltation 
2 SAN GREGORIO CREEK 1100 Sedimentation/Siltation 
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2 SAN FRANCISQUITO CREEK 1100 Sedimentation/Siltation 
2 PESCADERO CREEK (REG 2) 1100 Sedimentation/Siltation 
2 BUTANO CREEK 1100 Sedimentation/Siltation 
3 MORRO BAY 1100 Sedimentation/Siltation 
3 SAN LORENZO RIVER ESTUARY 1100 Sedimentation/Siltation 
3 SHINGLE MILL CREEK 1100 Sedimentation/Siltation 
3 MOSS LANDING HARBOR 1100 Sedimentation/Siltation 
3 WATSONVILLE SLOUGH 1100 Sedimentation/Siltation 
3 SAN LORENZO RIVER 1100 Sedimentation/Siltation 
3 ELKHORN SLOUGH 1100 Sedimentation/Siltation 
3 SALINAS RIVER LAGOON (NORTH) 1100 Sedimentation/Siltation 
3 GOLETA SLOUGH/ESTUARY 1100 Sedimentation/Siltation 
3 CARPINTERIA MARSH (EL ESTERO 

MARSH) 
1100 Sedimentation/Siltation 

3 LOMPICO CREEK 1100 Sedimentation/Siltation 
3 MORO COJO SLOUGH 1100 Sedimentation/Siltation 
3 VALENCIA CREEK 1100 Sedimentation/Siltation 
3 PAJARO RIVER 1100 Sedimentation/Siltation 
3 RIDER GULCH CREEK 1100 Sedimentation/Siltation 
3 LLAGAS CREEK 1100 Sedimentation/Siltation 
3 SAN BENITO RIVER 1100 Sedimentation/Siltation 
3 SALINAS RIVER 1100 Sedimentation/Siltation 
3 CHORRO CREEK 1100 Sedimentation/Siltation 
3 LOS OSOS CREEK 1100 Sedimentation/Siltation 
3 SANTA YNEZ RIVER 1100 Sedimentation/Siltation 
3 SAN ANTONIO CREEK (SANTA BARBARA 

COUNTY) 
1100 Sedimentation/Siltation 

3 CARBONERA CREEK 1100 Sedimentation/Siltation 
3 SOQUEL LAGOON 1100 Sedimentation/Siltation 
3 APTOS CREEK 1100 Sedimentation/Siltation 
4 MUGU LAGOON 1100 Sedimentation/Siltation 
5 HUMBUG CREEK 1100 Sedimentation/Siltation 
5 PANOCHE CREEK 1100 Sedimentation/Siltation 
5 FALL RIVER (PIT) 1100 Sedimentation/Siltation 
6 BEAR CREEK (R6) 1100 Sedimentation/Siltation 
6 MILL CREEK (3) 1100 Sedimentation/Siltation 
6 HORSESHOE LAKE (2) 1100 Sedimentation/Siltation 
6 BRIDGEPORT RES 1100 Sedimentation/Siltation 
6 TOPAZ LAKE 1100 Sedimentation/Siltation 
6 LAKE TAHOE 1100 Sedimentation/Siltation 
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6 PINE CREEK (2) 1100 Sedimentation/Siltation 
6 TRUCKEE RIVER 1100 Sedimentation/Siltation 
6 CLEARWATER CREEK 1100 Sedimentation/Siltation 
6 GRAY CREEK (R6) 1100 Sedimentation/Siltation 
6 WARD CREEK 1100 Sedimentation/Siltation 
6 BLACKWOOD CREEK 1100 Sedimentation/Siltation 
6 GOODALE CREEK 1100 Sedimentation/Siltation 
6 EAST WALKER RIVER 1100 Sedimentation/Siltation 
6 HEAVENLY VALLEY CREEK 1100 Sedimentation/Siltation 
6 WOLF CREEK (1) 1100 Sedimentation/Siltation 
6 WEST WALKER RIVER 1100 Sedimentation/Siltation 
6 HOT SPRINGS CANYON CREEK 1100 Sedimentation/Siltation 
6 BRONCO CREEK 1100 Sedimentation/Siltation 
6 SQUAW CREEK 1100 Sedimentation/Siltation 
7 IMPERIAL VALLEY DRAINS 1100 Sedimentation/Siltation 
7 NEW RIVER (R7) 1100 Sedimentation/Siltation 
7 ALAMO RIVER 1100 Sedimentation/Siltation 
8 SAN DIEGO CREEK, REACH 1 1100 Sedimentation/Siltation 
8 RATHBONE (RATHBUN) CREEK 1100 Sedimentation/Siltation 
8 SAN DIEGO CREEK, REACH 2 1100 Sedimentation/Siltation 
8 UPPER NEWPORT BAY ECOLOGICAL 

RESERVE 
1100 Sedimentation/Siltation 

8 BIG BEAR LAKE 1100 Sedimentation/Siltation 
8 ELSINORE, LAKE 1100 Sedimentation/Siltation 
9 SAN ELIJO LAGOON 1100 Sedimentation/Siltation 
9 LOS PENASQUITOS LAGOON 1100 Sedimentation/Siltation 
9 AGUA HEDIONDA LAGOON 1100 Sedimentation/Siltation 
9 BUENA VISTA LAGOON 1100 Sedimentation/Siltation 
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NEW OWNER INFORMATION AND 
CHANGE OF INFORMATION (COI) FORM FOR THE  
GENERAL CONSTRUCTION PERMIT NO. CAS000002 

Owners Name: ________________________                                                                 Date: ____________________                          
WDID No.:      ________________________                                        Date of Last NOI Change: ____________________ 
Prepared By:    ________________________                                      Signature of Preparer: _________________________________________ 
 

 Area 
Transferred 

(acres)1 

 
column 1 

Area 
Remaining 

(acres)2 

 

column 2 

Lot/Tract 
Numbers 

Transferred 
 
 

Contact Person and 
Company Name of 

NewOwner(s) 

Address(es) of the New Owner(s) Phone  # 
of New Owner 
 

Is Const/Post 
Construction 

Complete? 
Yes/No 

Date of 
Ownership 
Transfer 

1 
        

2 
        

3 
        

4 
        

5 
        

6 
        

7 
        

8 
        

9 
        

10 
        

 
1Use approximate area (in acres) if no exact figure is available. 
2Calculate running total in this column as follows: 
  Enter in column 2, line 1, the area from NOI minus the area in column 1. 
  Enter in column 2, line 2, the area in column 2, line 1, minus the area in line 2, column 1. 
  Enter in column 2, line 3, the area in column 2, line 2, minus the area in line 3, column 1, and so forth. 
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Subcontractor Notification Letter 



 



Attachment H 
Subcontractor Notification Letter and Notification Log 
 

SWPPP Notification 
 
Company 
Address 
City, State, ZIP 
 
Dear Sir/Madam, 
 
Please be advised that the California State Water Resources Control Board has adopted the General 
Permit (General Permit) for Storm Water Discharges Associated with Construction Activity 
(CAS000002).  The goal of these permits is prevent the discharge of pollutants associated with 
construction activity from entering the storm drain system, ground and surface waters. 
 
[Owner] has developed a Storm Water Pollution Prevention Plan (SWPPP) in order to implement 
the requirements of the Permits. 
 
As a subcontractor, you are required to comply with the SWPPP and the Permits for any work that 
you perform on site.  Any person or group who violates any condition of the Permits may be 
subject to substantial penalties in accordance with state and federal law.  You are encouraged to 
advise each of your employees working on this project of the requirements of the SWPPP and the 
Permits.  A copy of the Permits and the SWPPP are available for your review at the construction 
office.  Please contact me if you have further questions. 
 
Sincerely, 
 
 
Name 
Title 
 
 



 

SUBCONTRACTOR NOTIFICATION LOG 
 
 

 

Project Name:  

Project Number/Location:  
 
 

SUBCONTRACTOR 

COMPANY NAME 

CONTACT 

NAME 
ADDRESS 

PHONE 

NUMBER 

PAGER/ 

FIELD 

PHONE 

DATE 

NOTIFICATION 

LETTER SENT 

TYPE OF 

WORK 

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

   
 
 

    

 
USE ADDITIONAL PAGES AS NECESSARY 



 

 

ATTACHMENT G 

Trained Contractor Personnel Log 



 



Attachment G 
Trained Contractor Personnel Log 

Storm Water Management Training Log 
 

Project Name:  

Project Number/Location:  
 
Storm Water Management Topic:  (check as appropriate) 
 

 Erosion Control   Sediment Control 
     

 Wind Erosion Control   Tracking Control 
     

 Non-storm water management   Waste Management and Materials Pollution Control 
     

 Storm Water Sampling    
 
 
Specific Training Objective:  
 
Location:   Date:  
 
Instructor:   Telephone:  

     
Course Length (hours):     

 
 

Attendee Roster (attach additional forms if necessary) 
 

Name Company Phone 

   

   

   

   

   

   

   



Attachment G 
Trained Contractor Personnel Log 

Name Company Phone 

   

   

   

   

 
COMMENTS:  

 

 

 

 

 
 



 

 

ATTACHMENT F 

Maintenance, Inspection, and Repair Program 



 



Attachment F 
Program for Maintenance, Inspection, and Repair of Construction Site BMPs 
 

 

The contractor shall use the following guidelines for maintenance, inspection, and repair  
of BMPs identified in the SWPPP 

BEST MANAGEMENT 
PRACTICES (BMPs) 

INSPECTION FREQUENCY 
(all controls) MAINTENANCE/REPAIR PROGRAM 

TEMPORARY EROSION CONTROL BMPs 
    

  

  

    

  

  

TEMPORARY SEDIMENT CONTROL BMPs 
    

  

  

  

  

  

    

  

    

  

  

  

  

  

WIND EROSION CONTROL BMPs 
    

TRACKING CONTROL BMPs 
    

  

  



Attachment E 
Sample Maintenance, Inspection and Repair Program 

The contractor shall use the following guidelines for maintenance, inspection, and repair  
of BMPs identified in the SWPPP 

BEST MANAGEMENT 
PRACTICES (BMPs) 

INSPECTION FREQUENCY 
(all controls) MAINTENANCE/REPAIR PROGRAM 

NON-STORM WATER MANAGEMENT BMPs 
    

  

  

  

  

  

  

WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL BMPs 
    

  

  

  

  

  

  

    

 



 

 

ATTACHMENT E 

BMP Fact-Sheets 



 



Scheduling EC-l
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

WM

EC

SE

TR
WE

NS

Description and Purpose
Scheduling is the development of a written plan that includes
sequencing of construction activities and the implementation of
BMPs such as erosion control and sediment control while
taking local climate (rainfall, wind, etc.) into consideration.
The purpose is to reduce the amount and duration of soil
exposed to erosion by wind, rain, runoff, and vehicle tracking,
and to perform the construction activities and control practices
in accordance with the planned schedule.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Suitable Applications
Proper sequencing of construction activities to reduce erosion
potential should be incorporated into the schedule of every
construction project especially during rainy season. Use of
other, more costly yet less effective, erosion and sediment
control BMPs may often be reduced through proper
construction sequencing.

Potential Alternatives

None

Limitations
• Environmental constraints such as nesting season

prohibitions reduce the full capabilities of this BMP.

Implementation
• Avoid rainy pel;ods. Schedule major grading operations

during dry months when practical. Allow enough time
before rainfall begins to stabilize the soil with vegetation or
physical means or to install sediment trapping devices.

• Plan the project and develop a schedule showing each phase of
construction. Clearly show how the rainy season relates to soil

CALIFOR,"IA STOR.v!WATEl
l I
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EC-l Scheduling

disturbing and re-stabilization activities. Incorporate the construction schedule into the
SWPPP.

• Include on the schedule, details on the rainy season implementation and deployment of:

Erosion control BMPs

Sediment control BMPs

Tracking control BMPs

Wind erosion control BMPs

Non-stonnwater BMPs

Waste management and materials pollution control BMPs

• Include dates for activities that may require non-stormwater discharges such as dewatering,
sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar
mixing, pavement cleaning, etc.

• Work out the sequencing and timetable for the start and completion of each item such as site
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation,
etc., to minimize the active construction area during the rainy season.

Sequence trenching activities so that most open portions are closed before new
trenching begins.

Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

Schedule establishment of pennanent vegetation during appropriate planting time for
specified vegetation.

• Non-active areas should be stabilized as soon as practical after the cessation of soil
disturbing activities or one day prior to the onset of precipitation.

• Monitor the weather forecast for rainfall.

• VVhen rainfall is predicted, adjust the construction schedule to allow the implementation of
soil stabilization and sediment treatment controls on all disturbed areas prior to the onset of
ram.

• Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may
be caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the
site stabilized year round, and retain and maintain rainy season sediment trapping devices
in operational condition.

• Apply pennanent erosion control to areas deemed substantially complete during the
project's defined seeding window.

Costs
Construction scheduling to reduce erosion may increase other construction costs due to reduced
economies of scale in perfonning site grading. The cost effectiveness of scheduling techniques
should be compared with the other less effective erosion and sedimentation controls to achieve a
cost effective balance.

2 of 3 California Stormwater BMP Handbook
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Scheduling EC-l

Inspection and Maintenance
• Verify that work is progressing in accordance with the schedule. If progress deviates, take

corrective actions.

• Amend the schedule when changes are warranted.

• Amend the schedule prior to the rainy season to show updated infonnation on the
deployment and implementation of construction site BMPs.

References
Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities Developing Pollution Prevention Plans and
Best Management Practices (EPA 832-R-92-00S), U.S. Environmental Protection Agency, Office
afWater, September 1992.
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Preservation Of Existing Vegetation EC-2
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TR
WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Carefully planned preservation of existing vegetation minimizes
the potential of removing or injuring existing trees, vines,
shrubs, and grasses that protect soil from erosion.

Suitable Applications
Preservation of existing vegetation is suitable for use on most
projects. Large project sites often provide the greatest
opportunity for use of this BMP. Suitable applications include
the following:

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

• Areas within the site where no construction activity occurs, None
or occurs at a later date. This BMP is especially suitable to
multi year projects where grading can be phased.

• Areas where natural vegetation exists and is designated for
preservation. Such areas often include steep slopes,
watercourse, and building sites in wooded areas.

• Areas where local, state, and federal government require
preservation, such as vernal pools, wetlands, marshes,
certain oak trees, etc. These areas are usually designated on
the plans, or in the specifications, permits, or
environmental documents.

• Where vegetation designated for ultimate removal can be
temporarily preserved and be utilized for erosion control and
sediment control.

CAUFORI-:IASTOR'IWATER
l I
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EC-2 Preservation Of Existing Vegetation

Limitations
• Requires fonvard planning by the owner/developer, contractor, and design staff.

• Limited opportunities for use when project plans do not incorporate existing vegetation into
the site design.

• For sites with diverse topography, it is often difficult and expensive to save existing trees
while grading the site satisfactory for the planned development.

Implementation
The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new
development and redevelopment, projects may be designed to avoid disturbing land in sensitive
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable
existing vegetation into the site's landscaping plan. Clearly marking and leaving a buffer area
around these unique areas during construction will help to preserve these areas as well as take
advantage of natural erosion prevention and sediment trapping.

Existing vegetation to be preserved on the site must be protected from mechanical and other
injury while the land is being developed. The purpose of protecting existing vegetation is to
ensure the survival of desirable vegetation for shade, beautification, and erosion control.
Mature vegetation has extensive root systems that help to hold soil in place, thus reducing
erosion. In addition, vegetation helps keep soil from drying rapidly and becoming susceptible to
erosion. To effectively save existing vegetation, no disturbances of any kind should be allowed
within a defined area around the vegetation. For trees, no construction activity should occur
within the drip line of the tree.

Timing
• Provide for preservation of existing vegetation prior to the commencement of clearing and

grubbing operations or other soil disturbing activities in areas where no construction activity
is planned or will occur at a later date.

Design and Layout
• Mark areas to be preserved with temporary fencing. Include sufficient setback to protect

roots.

Orange colored plastic mesh fencing works well.

Use appropriate fence posts and adequate post spacing and depth to completely support
the fence in an upright position.

• Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs,
and grass.

• Consider the impact of grade changes to existing vegetation and the root zone.

• Maintain existing irrigation systems where feasible. Temporary irrigation may be required.

• Instruct employees and subcontractors to honor protective devices. Prohibit heavy
equipment, vehicular traffic, or storage of construction materials within the protected area.
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Preservation Of Existing Vegetation EC-2

Costs
There is little cost associated with preserving existing vegetation if properly planned during the
project design, and these costs may be offset by aesthetic benefits that enhance property values.
During construction, the cost for preserving existing vegetation will likely be less than the cost of
applying erosion and sediment controls to the disturbed area. Replacing vegetation
inadvertently destroyed during construction can be extremely expensive, sometimes in excess of
$10,000 per tree.

Inspection and Maintenance
During construction, the limits of disturbance should remain clearly marked at all times.
Irrigation or maintenance of existing vegetation should be described in the landscaping plan. If
damage to protected trees still occurs, maintenance guidelines described below should be
followed:

• Verify that protective measures remain in place. Restore damaged protection measures
immediately.

• Serious tree injuries shall be attended to by an arborist.

• Damage to the crown, trunk, or root system of a retained tree shall be repaired immediately.

• Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy.
Curve trenches around trees to avoid large roots or root concentrations. If roots are
encountered, consider tunneling under them. When trenching or tunneling near or under
trees to be retained, place tunnels at least 18 in. below the ground surface, and not below the
tree center to minimize impact on the roots.

• Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as possible. If
soil covering is not practical, protect exposed roots with wet burlap or peat moss until the
tunnel or trench is ready for backfill.

• Cleanly remove the ends of damaged roots with a smooth cut.

• Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air
spaces in the soil, which can damage roots.

• Ifbark damage occurs, cut back all loosened bark into the undamaged area, with the cut
tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting
the undamaged area as much as possible.

• Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18
in. apart throughout the area of compacted soil under the tree crmvn.

• Fertilization

Fertilize stressed or damaged broadleaftrees to aid recovery.

Fertilize trees in the late fall or early spring.
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EC-2 Preservation Of Existing Vegetation

Apply fertilizer to the soil over the feeder roots and in accordance with label instructions,
but never closer than 3 ft to the trunk. Increase the fertilized area by one-fourth of the
crown area for conifers that have extended root systems.

• Retain protective measures until all other construction activity is complete to avoid damage
during site cleanup and stabilization.

References
County of Sacramento Tree Preservation Ordinance, September 1981.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Hydraulic Mulch EC-3
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TR
WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Hydraulic mulch consists of applying a mixture of shredded
wood fiber or a hydraulic matrix, and a stabilizing emulsion or
tackifier with hydro-mulching equipment, which temporarily
protects exposed soil from erosion by raindrop impact or wind.

Suitable Applications
Hydraulic mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established, and disturbed areas that will be re-disturbed
following an extended period of inactivity.

Limitations
Wood fiber hydraulic mulches are generally short lived and
need 24 hours to dry before rainfall occurs to be effective. May
require a second application in order to remain effective for an
entire rainy season.

Implementation
• Prior to application, roughen embankment and fill areas by

rolling with a crimping or punching type roller or by track
walking. Track walking shall only be used where other
methods are impractical.

• To be effective, hydraulic matrices require 24 hours to dry
before rainfall occurs.

• Avoid mulch over spray onto roads, sidewalks, drainage
channels, existing vegetation, etc.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EG-4 Hydroseeding

EG-S Soil Binders

EG-6 Straw Mulch

EG-7 Geotextiles and Mats

EG-a Wood Mulching
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l I

January 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

1 of 3



EC-3 Hydraulic Mulch

• Paper based hydraulic mulches alone shall not be used for erosion control.

Hydraulic Mulches
Wood fiber mulch can be applied alone or as a component of hydraulic matrices. Wood fiber
applied alone is typically applied at the rate of 2,000 to 4,000 lbfacre. Wood fiber mulch is
manufactured from wood or wood waste from lumber mills or from urban sources.

Hydraulic Matrices
Hydraulic matrices include a mixture afwood fiber and acrylic polymer or other tackifier as
binder. Apply as a liquid slurry using a hydraulic application machine (i.e., hydro seeder) at the
following minimum rates, or as specified by the manufacturer to achieve complete coverage of
the target area: 2,000 to 4,000 lbjacre wood fiber mulch, and 5 to 10% (by weight) oftackifier
(acrylic copolymer, guar, psyllium, etc.)

Bonded Fiber Matrix
Bonded fiber matrix (BFM) is a hydraulically applied system of fibers and adhesives that upon
drying fonns an erosion resistant blanket that promotes vegetation, and prevents soil erosion.
BFMs are typically applied at rates from 3,000 lbjacre to 4,000 lbjacre based on the
manufacturer's recommendation. A biodegradable BFM is composed of materials that are 100%
biodegradable. TIle binder in the BFM should also be biodegradable and should not dissolve or
disperse upon re-wetting. Typically, biodegradable BFMs should not be applied immediately
before, during or immediately after rainfall if the soil is saturated. Depending on the product,
BFMs typically require 12 to 24 hours to dry and become effective.

Costs
Average cost for installation of wood fiber mulch is $900jacre. Average cost for installation of
BFM is $5,500jacre.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

• Maintain an unbroken, temporary mulched ground cover throughout the period of
construction when the soils are not being reworked.

References
Controlling Erosion of Construction Sites Agricultural Infonnation #347, U.S. Department of
Agriculture (USDA), Natural Resources Conservation Service (NRCS) (fonnerly Soil
Conservation Service - SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
January 1991.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.
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Hydraulic Mulch EC-3

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April

199°·

Soil Erosion by Water, Agriculture Infonnation Bulletin #513, U.S. Department ofAgriculture,
Soil Conservation Service.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Soil Binders EC-S
Objectives
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Description and Purpose
Soil binders consist of applying and maintaining a soil stabilizer
to exposed soil surfaces. Soil binders are materials applied to
the soil surface to temporarily prevent water induced erosion of
exposed soils on construction sites. Soil binders also prevent
wind erosion.

Suitable Applications
Soil binders are typically applied to disturbed areas requiring
short term temporary protection. Because soil binders can
often be incorporated into the work, they are a good alternative
to mulches in areas where grading activities will soon resume.
Soil binders are also suitable for use on stockpiles.

Limitations
• Soil binders are temporary in nature and may need

reapplication.

• Soil binders require a minimum curing time until fully
effective, as prescribed by the manufacturer. Curing time
may be 24 hours or longer. Soil binders may need
reapplication after a storm event.

• Soil binders will generally experience spot failures dming
heavy rainfall events. If runoff penetrates the soil at the top
of a slope treated with a soil binder, it is likely that the runoff
will undercut the stabilized soil layer and discharge at a point
further down slope.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EG-3 Hydraulic Mulch

EG-4 Hydroseeding

EG-6 Straw Mulch

EG-7 Geotextiles and Mats

EG-a Wood Mulching
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EC-S Soil Binders

• Soil binders do not hold up to pedestrian or vehicular traffic across treated areas.

• Soil binders may not penetrate soil surfaces made up primarily of silt and clay, particularly
when compacted.

• Some soil binders may not perfonn well with low relative humidity. Under rainy conditions,
some agents may become slippery or leach out of the soil.

• Soil binders may not cure iflow temperatures occur within 24 hours of application.

• The water quality impacts of soil binders are relatively unknown and some may have water
quality impacts due to their chemical makeup.

• A sampling and analysis plan must be incorporated into the SWPPP as soil binders could be
a source of non-visible pollutants.

Implementation
General Considerations
• Regional soil types will dictate appropriate soil binders to be used.

• A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to
apply, easy to maintain, economical, and should not stain paved or painted surfaces. Soil
binders should not pollute stormwater.

• Some soil binders may not be compatible with existing vegetation.

• Performance of soil binders depends on temperature, humidity, and traffic across treated
areas.

• Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc.

Selecting a Soil Binder
Properties of common soil binders used for erosion control are provided on Table 1 at the end of
this BMP. Use Table 1 to select an appropriate soil binder. Refer to WE-I, Wind Erosion
Control, for dust control soil binders.

Factors to consider when selecting a soil binder include the following:

• Suitability to situation - Consider where the soil binder will be applied, if it needs a high
resistance to leaching or abrasion, and whether it needs to be compatible with any existing
vegetation. Determine the length of time soil stabilization will be needed, and if the soil
binder will be placed in an area where it will degrade rapidly. In general, slope steepness is
not a discriminating factor for the listed soil binders.

• Soil types and surface materials - Fines and moisture content are key properties of surface
materials. Consider a soil binder's ability to penetrate, likelihood of leaching, and ability to
form a surface crust on the surface materials.

• Frequency of application - The frequency of application can be affected by subgrade
conditions, surface type, climate, and maintenance schedule. Frequent applications could
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Soil Binders EC-S

lead to high costs. Application frequency may be minimized if the soil binder has good
penetration, low evaporation, and good longevity. Consider also that frequent application
will require frequent equipment clean up.

Plant-Material Based (Short Lived) Binders
Guar: Guar is a non-toxic, biodegradable, natural galactomannan based hydrocolloid treated
with dispersant agents for easy field mixing. It should be mixed with water at the rate of 11 to 15
lb per 1,000 gallons. Recommended minimum application rates are as follows:

Application Rates for Guar Soil Stabilizer

Slope (H:V): Flat 4:1 3:1 2:1 1:1

IbJacre: 40 45 50 60 70

Psyllium: Psyllium is composed of the finely ground muciloid coating of plantago seeds that is
applied as a dry powder or in a wet slurry to the surface of the soil. It dries to form a firm but
rewettable membrane that binds soil particles together but penllits germination and growth of
seed. Psyllium requires 12 to 18 hours drying time. Application rates should be from 80 to 200
lb/acre, with enough water in solution to allow for a unifonn slurry flow.

Starch: Starch is non-ionic, cold water soluble (pre-gelatinized) granular cornstarch. The
material is mixed with water and applied at the rate of 150 lb/acre. Approximate drying time is
9 to 12 hours.

Plant-Material Based (Long Lived) Binders
Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum
solids content of 48%. The rosin should be a minimum of 26% of the total solids content. TIle
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a
water insoluble binding and cementing agent. For soil erosion control applications, the
emulsion is diluted and should be applied as follows:

• For clayey soil:

• For sandy soil:

5 parts water to 1 part emulsion

10 parts water to 1 part emulsion

Application can be by water truck or hydraulic seeder with the emulsion and product mixture
applied at the rate specified by the manufacturer.

Polymeric Emulsion Blend Binders
Acrylic Copolymers and Polymers: Polymeric soil stabilizers should consist of a liquid or solid
polymer or copolymer with an acrylic base that contains a minimum of 55% solids. TIle
polymeric compound should be handled and mixed in a manner that will not cause foaming or
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life
or expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should
provide surface soil stabilization for various soil types without totally inhibiting water
infiltration, and should not re-emulsify when cured. The applied compound should air cure
within a maximum of 36 to 48 hours. Liquid copolymer should be diluted at a rate of 10 parts
water to 1 part polymer and the mixture applied to soil at a rate of 1,175 gallons/acre.
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EC-S Soil Binders

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/ sealer that
is a liquid polymer of methacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend
of 40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or
silicates. For soil stabilization applications, it is diluted with water in accordance with
manufacturer's recommendations, and applied with a hydraulic seeder at the rate of 20

gallons/acre. Drying time is 12 to 18 hours after application.

Copolymers of Sodium Acrylates and Acrylamides: These materials are non-toxic, dry powders
that are copolymers of sodium acrylate and acrylamide. They are mixed with water and applied
to the soil surface for erosion control at rates that are determined by slope gradient:

Slope Gradient
Ib/acl'e(H,V)

Flat to 5:1 3·0 - 5·0

5:1 to 3:1 5.0 -10.0

2:2 to 1:1 10.0 - 20.0

Poly-Acrylamide and Copolymer of Acrylamide: Linear copolymer polyacrylamide is packaged
as a dry flowable solid. When used as a stand alone stabilizer, it is diluted at a rate of lllbfl,OOO
gal of water and applied at the rate of 5.0 lbfacre.

Hydro-Colloid Polymers: Hydro-Colloid Polymers are various combinations of dry flowable
poly-acrylamides, copolymers and hydro-colloid polymers that are mixed with water and
applied to the soil surface at rates of 55 to 60 lbfacre. Drying times are ° to 4 hours.

Cementitious-Based Binders
Gypsum: This is a fonnulated gypsum based product that readily mixes with water and mulch
to fonn a thin protective crust on the soil surface. It is composed of high purity gypsum that is
ground, calcined and processed into calcium sulfate hemihydrate with a minimum purity of
86%. It is mixed in a hydraulic seeder and applied at rates 4,000 to 12,000 lbfacre. Drying
time is 4 to 8 hours.

Applying Soil Binders
After selecting an appropriate soil binder, the untreated soil surface must be prepared before
applying the soil binder. TIle untreated soil surface must contain sufficient moisture to assist
the agent in achieving uniform distribution. In general, the following steps should be followed:

• Follow manufacturer's written recommendations for application rates, pre-wetting of
application area, and cleaning of equipment after use.

• Prior to application, roughen embankment and fill areas.

• Consider the drying time for the selected soil binder and apply with sufficient time before
anticipated rainfall. Soil binders should not be applied during or immediately before
rainfall.

• Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation,
etc.
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Soil Binders EC-S

• Soil binders should not be applied to frozen soil, areas with standing water, under freezing
or rainy conditions, or when the temperature is below 40°F during the curing period.

• More than one treatment is often necessary, although the second treatment may be diluted
or have a lower application rate.

• Generally, soil binders require a minimum curing time of 24 hours before they are fully
effective. Refer to manufacturer's instructions for specific cure time.

• For liquid agents:

Crown or slope ground to avoid ponding.

Uniformly pre-wet ground at 0.03 to 0.3 galjyd2 or according to manufacturer's
recommendations.

Apply solution under pressure. Overlap solution 6 to 12 in.

Allow treated area to cure for the time recommended by the manufacturer; typically at
least 24 hours.

Apply second treatment before first treatment becomes ineffective, using 50%
application rate.

In low humidities, reactivate chemicals by re-wetting with water at 0.1 to 0.2 galJyd2 •

Costs
Costs vary according to the soil stabilizer selected for implementation. TIle following are
approximate costs:

Soil Bindel' Cost per ACl'e

Plant-Material Based (Short lived) Binders $400

Plant-Material Based (Long lived) Binders $1,200

Polymeric Emulsion Blend Binders $400(1)

Cementitious-Based Binders $800

(1) $1,200 for Acryhc polymers and copolymers

Source: Caltrans Guidance for Soil Stabilization for Temporary
Slopes, Nov. 1999

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Areas where erosion is evident shall be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

• Reapply the selected soil binder as needed to maintain effectiveness.
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EC-S Soil Binders

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Sedimentation and Erosion Control, An Inventory of Current Practices Draft, US EPA, April
199°·

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.
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Soil Binders EC-S

Table 1 Properties of Soil Binders for Erosion Control

Bindel' Type

Evaluation Criteria Plant Material Plant Material
Based (Short Based (Long Polymeric CeUlelltitious-

Lived) Lived) Emulsion Blends Based Binders

Relative Cost Low Low Low Low

Resistance to Leaching High High Low to Moderate Moderate

Resistance to Abrasion Moderate Low Moderate to High Moderate to High

Longevity Short to Medium Medium Medium to Long Medium

Minimum Curing Time 9 to 18 hours 19 to 24 hours o to 24 hours 4 to B hours
before Rain

Compatibility ""ith Good p~, p~, p~,
Existing Vegetation

Photodegradable/ Photodegradable/
Mode of Degradation Biodegradable Biodegradable Chemically Chemically

Degradable Degradable

Labor Intensive No No No No

Specialized Application Water Truck or Water Truck or Water Truck or Water Truck or
Hydraulic HydraulicEquipment
Mulcher Mulcher

Hydraulic Mulcher Hydraulic Mulcher

liquid/Powder Powder liquid liquid/Powder Powder

Surface Crusting
Yes, but dissolves Ye, Yes, but dissolves on Ye,

on rewetting rewetting

Clean Up Water Water Water Water

Erosion Control Varies (,) Varies (1) Varies (,) 4,000 to 12,000
Application Rate lbs/acre

(I) See Implementation for specific rates.
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Straw Mulch EC-6
Objectives
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Description and Purpose
Straw mulch consists of placing a uniform layer of straw and
incorporating it into the soil with a studded roller or anchOl;ng
it with a tackifier stabilizing emulsion. Straw mulch protects
the soil surface from the impact of rain drops, preventing soil
particles from becoming dislodged.

Suitable Applications
Straw mulch is suitable for soil disturbed areas requiring
temporary protection until permanent stabilization is
established. Straw mulch is typically used for erosion control
on disturbed areas until soils can be prepared for permanent
vegetation. Straw mulch is also used in combination with
temporary and/or permanent seeding strategies to enhance
plant establishment.

Limitations
• Availability of straw and straw blowing equipment may be

limited just prior to the rainy season and pI;or to storms
due to high demand.

• There is a potential for introduction of weed seed and
unwanted plant material.

• When straw blowers are used to apply straw mulch, the
treatment areas must be within 150 ft of a road or surface
capable of supporting trucks.

• Straw mulch applied by hand is more time intensive and
potentially costly.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EG-3 Hydraulic Mulch

EG-4 Hydroseeding

EG-S Soil Binders

EG-7 Geotextiles and Mats

EG-a Wood Mulching
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EC-6 Straw Mulch

• Wind may limit application of straw and blow straw into undesired locations.

• May have to be removed prior to pennanent seeding or prior to further earthwork.

• "Punching" of straw does not work in sandy soils, necessitating the use oftackifiers.

Implementation
• Straw shall be derived from wheat, rice, or barley. Mlere required by the plans,

specifications, permits, or environmental documents, native grass straw shall be used.

• A tackifier is the preferred method for anchoring straw mulch to the soil on slopes.

• Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw
mulch into the soil on slopes. Track walking shall only be used where other methods are
impractical.

• Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing
vegetation, etc.

• Straw mulch with tackifier shall not be applied during or immediately before rainfall.

• In San Diego, use of straw near wood framed home construction has been frowned on by the
Fire Marshall.

Application Procedures
• Apply straw at a minimum rate of 4,000 lb/acre, either by machine or by hand distribution.

• Roughen embankments and fill rills before placing the straw mulch by rolling with a
crimping or punching type roller or by track walking.

• Evenly distribute straw mulch on the soil surface.

• Anchor straw mulch to the soil surface by "punching" it into the soil mechanically
(incorporating). Alternatively, use a tackifier to adhere straw fibers.

• Methods for holding the straw mulch in place depend upon the slope steepness, accessibility,
soil conditions, and longevity.

On small areas, a spade or shovel can be used to punch in straw mulch.

On slopes with soils that are stable enough and of sufficient gradient to safely support
construction equipment without contributing to compaction and instability problems,
straw can be "punched" into the ground using a knife blade roller or a straight bladed
coulter, known commercially as a "crimper".

On small areas and/or steep slopes, straw can also be held in place using plastic netting
or jute. The netting shall be held in place using 11 gauge wire staples, geotextile pins or
wooden stakes as described in Ee-7, Geotextiles and Mats.

A tackifier acts to glue the straw fibers together and to the soil surface. The tackifier
shall be selected based on longevity and ability to hold the fibers in place. A tackifier is
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Straw Mulch EC-6

typically applied at a rate of 12slbfacre. In windy conditions, the rates are typically 180
IbJacre.

Costs
Average annual cost for installation and maintenance (3-4 months useful life) is $2,500 per
acre. Application by hand is more time intensive and potentially costly.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require re-application of BMPs.

• The key consideration in inspection and maintenance is that the straw needs to last long
enough to achieve erosion control objectives.

• Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are
inactive. Repair any damaged ground cover and re-mulch exposed areas.

• Reapplication of straw mulch and tackifier may be required to maintain effective soil
stabilization over disturbed areas and slopes.

References
Controlling Erosion of Construction Sites, Agricultural Information Bulletin #347, U.S.
Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) (formerly
Soil Conservation Service - SCS).

Guides for Erosion and Sediment Control in California, USDA Soils Conservation Service,
January 1991.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Soil Erosion by Water, Agricultural Infonnation Bulletin #513, U.S. Department ofAgriculture,
Soil Conservation Service.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TR
WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

3

Description and Purpose
Mattings of natural materials are used to cover the soil smface
to reduce erosion from rainfall impact, hold soil in place, and
absorb and hold moisture near the soil surface. Additionally,
matting may be used to stabilize soils until vegetation is
established.

Suitable Applications
Mattings are commonly applied on short, steep slopes where
erosion hazard is high and vegetation will be slow to establish.
Mattings are also used on stream banks where moving water at
velocities between 3 ft./sand 6 ft./s are likely to wash out new
vegetation, and in areas where the soil surface is disturbed and
where existing vegetation has been removed. Matting may also
be used when seeding cannot occur (e.g., late season
construction and/or the arrival of an early rain season).
Erosion control matting should be considered when the soils
are fine grained and potentially erosive. These measures
should be considered in the following situations.

• Steep slopes, generally steeper than 3:1 (H:V)

• Slopes where the erosion potential is high

• Slopes and disturbed soils where mulch must be anchored

• Disturbed areas where plants are slow to develop

• Channels with flows exceeding 3.3 ft./s

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EG-3 Hydraulic Mulch

EG-4 Hydroseeding

EG-S Soil Binders

EG-6 Straw Mulch

EG-a Wood Mulching
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EC-7

• Channels to be vegetated

• Stockpiles

Geotextiles and Mats

• Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)

Limitations
• Properly installed mattings provide excellent erosion control but do so at relatively high cost.

This high cost typically limits the use of mattings to areas of concentrated channel flow and
steep slopes.

• Mattings are more costly than other BMP practices, limiting their use to areas where other
BMPs are ineffective (e.g. channels, steep slopes).

• Installation is critical and requires experienced contractors. The contractor should install
the matting material in such a manner that continuous contact between the material and the
soil occurs.

• Geotextiles and Mats may delay seed germination, due to reduction in soil temperature.

• Blankets and mats are generally not suitable for excessively rocky sites or areas where the
final vegetation will be mowed (since staples and netting can catch in mowers).

• Blankets and mats must be removed and disposed of prior to application of pennanent soil
stabilization measures.

• Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of
at a landfill.

• Plastic results in 100% runoff, which may cause serious erosion problems in the areas
receiving the increased flow.

• The use of plastic should be limited to covering stockpiles or very small graded areas for
short periods of time (such as through one imminent storm event) until alternative
measures, such as seeding and mulching, may be installed.

• Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate
limitations; consult the manufacturer for proper selection.

• Not suitable for areas that have heavy foot traffic (tripping hazard) - e.g., pad areas around
buildings under construction.

Implementation
Material Selection
Organic matting materials have been found to be effective where re-vegetation will be provided
by re-seeding. The choice of matting should be based on the size of area, side slopes, surface
conditions such as hardness, moisture, weed growth, and availability of materials.
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Geotextiles and Mats

The following natural and synthetic mattings are commonly used:

EC-7

Geotextiles
• Material should be a woven polypropylene fabric with minimum thickness of 0.06 in.,

minimum width of 12 ft and should have minimum tensile strength afISo lbs (warp), 80 lbs
(fill) in conformance with the requirements in ASTM Designation: D 4632. TIle permittivity
of the fabric should be approximately 0.07 sec-1 in conformance with the requirements in
ASTM Designation: D4491. The fabric should have an ultraviolet (UV) stability of 70
percent in conformance with the requirements in ASTM designation: D4355. Geotextile
blankets must be secured in place with wire staples or sandbags and by keying into tops of
slopes to prevent infiltration of surface waters under geotextile. Staples should be made of
minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. crown.

• Geotextiles may be reused if they are suitable for the use intended.

Plastic Covers
• Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top

of slope and firmly held in place with sandbags or other weights placed no more than 10 ft
apart. Seams are typically taped or weighted down their entire length, and there should be
at least a 12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in.
in soil.

• All sheeting must be inspected periodically after installation and after significant rainstorms
to check for erosion, undermining, and anchorage failure. Any failures must be repaired
immediately. Ifwashout or breakages occur, the material should be re-installed after
repairing the damage to the slope.

Erosion Control Blankets/Mats
• Biodegradable rolled erosion control products (REeps) are typically composed ofjute fibers,

curled wood fibers, straw, coconut fiber, or a combination of these materials. In order for an
REep to be considered 100% biodegradable, the netting, sewing or adhesive system that
holds the biodegradable mulch fibers together must also be biodegradable.

Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable
mesh. It is designed to be used in conjunction with vegetation and has longevity of
approximately one year. The material is supplied in rolled strips, which should be
secured to the soil with U-shaped staples or stakes in accordance with manufacturers'
recommendations.

Excelsior (curled wood fiber) blanket material should consist of machine produced
mats of curled wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior
blanket should be of consistent thickness. The wood fiber must be evenly distributed
over the entire area of the blanket. TIle top surface of the blanket should be covered with
a photodegradable extruded plastic mesh. TIle blanket should be smolder resistant
without the use of chemical additives and should be non-toxic and non-injurious to plant
and animal life. Excelsior blankets should be furnished in rolled strips, a minimum of 48
in. wide, and should have an average weight of 0.8Ibfyd2 , ±1O percent, at the time of
manufacture. Excelsior blankets must be secured in place with wire staples. Staples
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should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. CfmVll.

Straw blanket should be machine produced mats of straw with a lightweight
biodegradable netting top layer. The straw should be attached to the netting with
biodegradable thread or glue strips. The straw blanket should be of consistent thickness.
The straw should be evenly distributed over the entire area of the blanket. Straw blanket
should be furnished in rolled strips a minimum of 6.5 ft wide, a minimum of 80 ft long
and a minimum of o.Slbjyd2

• Straw blankets must be secured in place with wire staples.
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

Wood fiber blanket is composed of biodegradable fiber mulch with extruded plastic
netting held together with adhesives. The material is designed to enhance re-vegetation.
The material is furnished in rolled strips, which must be secured to the ground with U
shaped staples or stakes in accordance with manufacturers' recommendations.

Coconut fiber blanket should be a machine produced mat of 100 percent coconut
fiber with biodegradable netting on the top and bottom. The coconut fiber should be
attached to the netting with biodegradable thread or glue strips. TIle coconut fiber
blanket should be of consistent thickness. TIle coconut fiber should be evenly distributed
over the entire area of the blanket. Coconut fiber blanket should be furnished in rolled
strips with a minimum of 6.S ft wide, a minimum of 80 ft. long and a minimum of o.s
IbJyd2

• Coconut fiber blankets must be secured in place with wire staples. Staples
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs
and 2 in. crmvn.

Coconut fiber Inesh is a thin permeable membrane made from coconut or corn fiber
that is spun into a yam and woven into a biodegradable mat. It is designed to be used in
conjunction with vegetation and typically has longevity of several years. The material is
supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers' recommendations.

Straw coconut fiber blanket should be machine produced mats of 70 percent straw
and 30 percent coconut fiber with a biodegradable netting top layer and a biodegradable
bottom net. TIle straw and coconut fiber should be attached to the netting with
biodegradable thread or glue strips. The straw coconut fiber blanket should be of
consistent thickness. TIle straw and coconut fiber should be evenly distributed over the
entire area of the blanket. Straw coconut fiber blanket should be furnished in rolled
strips a minimum of 6.S ft wide, a minimum of 80 ft long and a minimum of 0.SlbJyd2

•

Straw coconut fiber blankets must be secured in place with wire staples. Staples should
be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in.
crown.

• Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or
other synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is
used to construct the RECP. Netting used to hold these fibers together is typically non
biodegradable as well.
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Plastic netting is a lightweight biaxially oriented netting designed for securing loose
mulches like straw or paper to soil surfaces to establish vegetation. The netting is
photodegradable. The netting is supplied in rolled strips, which must be secured with U
shaped staples or stakes in accordance with manufacturers' recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic
fiber woven into a mesh with an opening size ofless than lf4 in. It is used with re
vegetation or may be used to secure loose fiber such as straw to the ground. The material
is supplied in rolled strips, which must be secured to the soil with U-shaped staples or
stakes in accordance with manufacturers' recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers
treated to resist chemicals and ultraviolet light. TIle mat is a dense, three dimensional
mesh of synthetic (typically polyolefin) fibers stitched between two polypropylene nets.
The mats are designed to be re-vegetated and provide a permanent composite system of
soil, roots, and geomatrix. TIle material is furnished in rolled strips, which must be
secured with U-shaped staples or stakes in accordance with manufacturers'
recommendations.

Bonded synthetic fibers consist of a three dimensional geomatrix nylon (or other
synthetic) matting. Typically it has more than 90 percent open area, which facilitates
root growth. It's tough root reinforcing system anchors vegetation and protects against
hydraulic lift and shear forces created by high volume discharges. It can be installed
over prepared soil, followed by seeding into the mat. Once vegetated, it becomes an
invisible composite system of soil, roots, and geomatrix. TIle material is furnished in
rolled strips that must be secured with U-shaped staples or stakes in accordance with
manufacturers' recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers,
such as wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top
and a high strength continuous filament geomatrix or net stitched to the bottom. The
material is designed to enhance re-vegetation. The material is furnished in rolled strips,
which must be secured with U-shaped staples or stakes in accordance with
manufacturers' recommendations.

Site Preparation
• Proper site preparation is essential to ensure complete contact of the blanket or matting with

the soil.

• Grade and shape the area of installation.

• Remove all rocks, clods, vegetation or other obstructions so that the installed blankets or
mats will have complete, direct contact with the soil.

• Prepare seedbed by loosening 2 to 3 in. of topsoil.

Seeding
Seed the area before blanket installation for erosion control and revegetation. Seeding after mat
installation is often specified for turf reinforcement application. W'hen seeding prior to blanket
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installation, all check slots and other areas disturbed during installation must be re-seeded.
Where soil filling is specified, seed the matting and the entire disturbed area after installation
and prior to filling the mat with soil.

Fertilize and seed in accordance with seeding specifications or other types of landscaping plans.
When using jute matting on a seeded area, apply approximately half the seed before laying the
mat and the remainder after laying the mat. TIle protective matting can be laid over areas where
grass has been planted and the seedlings have emerged. Where vines or other ground covers are
to be planted, lay the protective matting first and then plant through matting according to
design of planting.

Check Slots
Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. TIley are
to cover the full cross section of designed flow.

Laying and Securing Matting
• Before laying the matting, all check slots should be installed and the friable seedbed made

free from clods, rocks, and roots. TIle surface should be compacted and finished according
to the requirements of the manufacturer's recommendations.

• Mechanical or manual lay down equipment should be capable of handling full rolls offabric
and laying the fabric smoothly without wrinkles or folds. The equipment should meet the
fabric manufacturer's recommendations or equivalent standards.

Anchoring
• U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used

to anchor mats and blankets to the ground surface.

• Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8
in. legs and 2 in. crown.

• Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of
the pin, and 8 in. in length.

• Wire staples and metal stakes should be driven flush to the soil surface.

Installation on Slopes
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

• Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench.
Backfill trench and tamp earth firmly.

• Unroll blanket down slope in the direction of water flow.

• Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.
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• When blankets must be spliced, place blankets end over end (shingle style) with 6 ill.
overlap. Staple through overlapped area, approximately 12 in. apart.

• Lay blankets loosely and maintain direct contact with the soil. Do not stretch.

• Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples
should be placed down the center and staggered with the staples placed along the edges.
Steep slopes, 1:1 (H:V) to 2:1 (H:V), require a minimum of 2 staplesjyd2 • Moderate slopes,
2:1 (H:V) to 3:1 (H:V), require a minimum Ofllf2 staplesJyd2

•

Installation in Channels
Installation should be in accordance with the manufacturer's recommendations. In general,
these will be as follows:

• Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the
project area.

• Excavate intennittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft
intervals along the channels.

• Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the
crest of the channel side slopes.

• Beginning at the downstream end and in the center of the channel, place the initial end of
the first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note:
matting will initially be upside down in anchor trench.

• In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll
a minimum of 3 in.

• Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil.

• Unroll center strip of matting upstream. Stop at next check slot or tenllinal anchor trench.
Unroll adjacent mats upstream in similar fashion, maintaining a 3 in. overlap.

• Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the
bottom of the slot then fold back against itself. Anchor through both layers of mat at 12 in.
intervals, then backfill and compact soil. Continue rolling all mat widths upstream to the
next check slot or terminal anchor trench.

• Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at
25 to 30 ft. intervals in lieu of excavated check slots.

• Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals.

• Place edges of outside mats in previously excavated longitudinal slots; anchor using
prescribed staple pattern, backfill, and compact soil.

• Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench.
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• Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes.

• Seed and fill turf reinforcement matting with soil, if specified.

Soil Filling (ifspecifiedfor turfreinforcement)

• Always consult the manufacturer's recommendations for installation.

• Do not drive tracked or heavy equipment over mat.

• Avoid any traffic over matting if loose or wet soil conditions exist.

• Use shovels, rakes, or brooms for fine grading and touch up.

• Smooth out soil filling just exposing top netting of mat.

Temporary Soil Stabilization Removal
• Temporary soil stabilization removed from the site of the work must be disposed of if

necessary.

Costs
Relatively high compared to other BMPs. Biodegradable materials: $0.50 - $O.57/yd2 •

Permanent materials: $3.00 - $4.50/yd2. Staples: $0.04 - $o.os/staple. Approximate costs for
installed materials are shown below:

Source: Caltrans GUIdance for Soil Stabihzahon for Temporary Slopes, Nov. 1999

Rolled Erosion Control Products Installed
Cost per Acre

Jute Mesh $6,500

Curled Wood Fiber $10,500

Straw $8,900

Biodegradable Wood Fiber $8,900

Coconut Fiber $13,000

Coconut Fiber Mesh $31,200

Straw Coconut Fiber $10,900

Plastic Netting $2,000

Plastic Mesh $3,200

Non-Biodegradable Synthetic Fiber with Netting $34,800

Bonded Synthetic Fibers $50 ,000

Combination ,\lith Biodegradable $32,000
..

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season, and
at two-week intervals during the non-rainy season.

• Inspect BMPs subject to non-stormwater discharges daily while non-stonnwater discharges
occur.
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• Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible.
Care should be exercised to minimize the damage to protected areas while making repairs, as
any area damaged will require reapplication of BMPs.

• Ifwashout or breakage occurs, re-install the material after repairing the damage to the slope
or channel.

• Make sure matting is unifonnly in contact with the soil.

• Check that all the lap joints are secure.

• Check that staples are flush with the ground.

• Check that disturbed areas are seeded.

References
Guides for Erosion and Sediment Controls in California, USDA Soils Conservation Service,
January 1991.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002",

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Guidance Document: Soil Stabilization for Temporary Slopes, State of California Department of
Transportation (Caltrans), November 1999

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Water Quality Management Plan for The Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.

January 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

9 of 11



EC-7 Geotextiles and Mats
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Earth Dikes and Drainage Swales
Objectives

EC-9

Legend:
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Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
An earth dike is a temporary berm or ridge of compacted soil
used to divert runoff or channel water to a desired location. A
drainage swale is a shaped and sloped depression in the soil
surface used to convey runoff to a desired location. Earth dikes
and drainage swales are used to divert off site runoff around the
construction site, divert runoff from stabilized areas and
disturbed areas, and direct runoff into sediment basins or traps.

Suitable Applications
Earth dikes and drainage swales are suitable for use,
individually or together, where runoff needs to be diverted from
one area and conveyed to another.

• Earth dikes and drainage swales may be used:

To convey surface runoff down sloping land

To intercept and divert runoff to avoid sheet flow over
sloped surfaces

To divert and direct runoff towards a stabilized
watercourse, drainage pipe or channel

To intercept runoff from paved surfaces

Below steep grades where runoff begins to concentrate

Along roadways and facility improvements subject to flood
drainage

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CAUFORI-:IASTOR'IWATER
l I
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EC-9 Earth Dikes and Drainage Swales

At the top of slopes to divert runon from adjacent or undisturbed slopes

At bottom and mid slope locations to intercept sheet flow and convey concentrated flows

Divert sediment laden runoff into sediment basins or traps

Limitations
Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10

percent. For larger areas more permanent drainage structures should be built. All drainage
structures should be built in compliance with local municipal requirements.

• Earth dikes may create more disturbed area on site and become barriers to construction
equipment.

• Earth dikes must be stabilized immediately, which adds cost and maintenance concerns.

• Diverted stormwater may cause downstream flood damage.

• Dikes should not be constructed of soils that may be easily eroded.

• Regrading the site to remove the dike may add additional cost.

• Temporary drains and swales or any other diversion of runoff should not adversely impact
upstream or downstream properties.

• Temporary drains and swales must conform to local floodplain management requirements.

• Earth dikes/drainage swales are not suitable as sediment trapping devices.

• It may be necessary to use other soil stabilization and sediment controls such as check dams,
plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and
ditches.

Implementation
The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to
divert stomlwater to a sediment trapping device or a stabilized outlet, thereby reducing the
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff
from off site and from undisturbed areas away from disturbed areas and to divert sheet flows
away from unprotected slopes.

An earth dike does not itself control erosion or remove sediment from runoff. A dike prevents
erosion by directing runoff to an erosion control device such as a sediment trap or directing
runoff away from an erodible area. Temporary diversion dikes should not adversely impact
adjacent properties and must conform to local floodplain management regulations, and should
not be used in areas with slopes steeper than 10%.

Slopes that are formed during cut and fill operations should be protected from erosion by runoff.
A combination of a temporary drainage swale and an earth dike at the top of a slope can divert
runoff to a location where it can be brought to the bottom of the slope (see EC-ll, Slope Drains).
A combination dike and swale is easily constructed by a single pass of a bulldozer or grader and
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compacted by a second pass of the tracks or wheels over the ridge. Diversion structures should
be installed when the site is initially graded and remain in place until post construction BMPs
are installed and the slopes are stabilized.

Diversion practices concentrate surface runoff, increasing its velocity and erosive force. Thus,
the flow out of the drain or swale must be directed onto a stabilized area or into a grade
stabilization structure. If significant erosion will occur, a swale should be stabilized using
vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization.
Any drain or swale that conveys sediment laden runoff must be diverted into a sediment basin
or trap before it is discharged from the site.

General
• Care must be applied to correctly size and locate earth dikes, drainage swales. Excessively

steep, unlined dikes, and swales are subject to erosion and gully formation.

• Conveyances should be stabilized.

• Use a lined ditch for high flow velocities.

• Select flow velocity based on careful evaluation of the risks due to erosion of the measure,
soil types, overtopping, flow backups, washout, and drainage flow patterns for each project
site.

• Compact any fills to prevent unequal settlement.

• Do not divert runoff onto other property without securing written authorization from the
property owner.

• VVhen possible, install and utilize permanent dikes, swales, and ditches early in the
construction process.

• Provide stabilized outlets.

Earth Dikes
Temporary earth dikes are a practical, inexpensive BMP used to divert stormwater runoff.
Temporary diversion dikes should be installed in the following manner:

• All dikes should be compacted by earth moving equipment.

• All dikes should have positive drainage to an outlet.

• All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top
width of 24 in. Wide top widths and flat slopes are usually needed at crossings for
construction traffic.

• The outlet from the earth dike must function with a minimum of erosion. Runoff should be
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin
(SE-2) when either the dike channel or the drainage area above the dike are not adequately
stabilized.
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• Temporary stabilization may be achieved using seed and mulching for slopes less than 5%
and either rip-rap or sod for slopes in excess of 5%. In either case, stabilization of the earth
dike should be completed immediately after construction or prior to the first rain.

• If riprap is used to stabilize the channel formed along the toe of the dike, the following
typical specifications apply:

Channel Grade Riprap Stabilization

0·5-1.0% 4 in. Rock

1.1-2.0% 6in.Rock

2.14·0% Sin. Rock

4·15·0% 8 in. 12 in. Riprap

• The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil
with construction equipment.

• Filter cloth may be used to cover dikes in use for long periods.

• Construction activity on the earth dike should be kept to a minimum.

Drainage Swales
Drainage swales are only effective if they are properly installed. Swales are more effective than
dikes because they tend to be more stable. The combination of a swale with a dike on the
downhill side is the most cost effective diversion.

Standard engineering design criteria for small open channel and closed conveyance systems
should be used (see the local drainage design manual). Unless local drainage design criteria
state otherwise, drainage swales should be designed as follows:

• No more than 5 acres may drain to a temporal)' drainage swale.

• Place drainage swales above or below, not on, a cut or fill slope.

• Swale bottom width should be at least 2 ft

• Depth of the swale should be at least 18 in.

• Side slopes should be 2:1 or flatter.

• Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15
percent.

• The swale must not be overtopped by the peak discharge from a 10-year stonn, irrespective
of the design criteria stated above.

• Remove all trees, stumps, obstructions, and other objectionable material from the swale
when it is built.

• Compact any fill material along the path of the swale.
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• Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent,
and use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary
swales, geotextiles and mats (EC-7) may provide immediate stabilization.

• Irrigation may be required to establish sufficient vegetation to prevent erosion.

• Do not operate construction vehicles across a swale unless a stabilized crossing is provided.

• Permanent drainage facilities must be designed by a professional engineer (see the local
drainage design criteria for proper design).

• At a minimum, the drainage swale should confonn to predevelopment drainage patterns and
capacities.

• Construct the drainage swale with a positive grade to a stabilized outlet.

• Provide erosion protection or energy dissipation measures if the flow out of the drainage
swale can reach an erosive velocity.

Costs
• Cost ranges from $15 to $55 per ft for both earthwork and stabilization and depends on

availability of material, site location, and access.

• Small dikes: $2.50 - $6.50flinear ft; Large dikes: $2.50/yd3.

• The cost of a drainage swale increases with drainage area and slope. Typical swales for
controlling internal erosion are inexpensive, as they are quickly formed during routine
earthwork.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

• Inspect ditches and bemls for washouts. Replace lost riprap, damaged linings or soil
stabilizers as needed.

• Inspect channel linings, embankments, and beds of ditches and bemls for erosion and
accumulation of debris and sediment. Remove debris and sediment and repair linings and
embankments as needed.

• Temporary conveyances should be completely removed as soon as the surrounding drainage
area has been stabilized or at the completion of construction

References
Erosion and Sediment Control Handbook, 5.J. Goldman, K. Jackson, T.A Bursetynsky, P.E.,
McGraw Hill Book Company, 1986.
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Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Depamnent of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Earth Dikes and Drainage Swales EC-9
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Velocity Dissipation Devices EC-l0
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC
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Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Outlet protection is a physical device composed of rock, grouted
l;prap, or concrete rubble, which is placed at the outlet of a pipe
or channel to prevent scour of the soil caused by concentrated,
high velocity flows.

Suitable Applications
Whenever discharge velocities and energies at the outlets of
culverts, conduits, or channels are sufficient to erode the next
downstream reach. This includes temporary diversion
structures to divert runon during construction.

• These devices may be used at the following locations:

Outlets of pipes, drains, culverts, slope drains, diversion
ditches, swales, conduits, or channels.

Outlets located at the bottom of mild to steep slopes.

Discharge outlets that carry continuous flows of water.

Outlets subject to short, intense flows of water, such as
flash floods.

Points where lined conveyances discharge to unlined
conveyances

Limitations
• Large storms or high flows can wash away the rock outlet

protection and leave the area susceptible to erosion.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CAUFORI-:IASTOR'IWATER
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EC-l0 Velocity Dissipation Devices
• Sediment captured by the rock outlet protection may be difficult to remove without

removing the rock.

• Outlet protection may negatively impact the channel habitat.

• Grouted riprap may break up in areas of freeze and thaw.

• If there is not adequate drainage, and water builds up behind grouted riprap, it may cause
the grouted riprap to break up due to the resulting hydrostatic pressure.

Implementation
General
Outlet protection is needed where discharge velocities and energies at the outlets of culverts,
conduits or channels are sufficient to erode the immediate downstream reach. This practice
protects the outlet from developing small eroded pools (plange pools), and protects against gully
erosion resulting from scouring at a culvert mouth.

Design and Layout
As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge
rate, and velocity should be considered in the outlet design. Compliance to local and state
regulations should also be considered while working in environmentally sensitive streambeds.
General recommendations for rock size and length of outlet protection mat are shown in the
rock outlet protection figure in this BMP and should be considered minimums. The apron
length and rock size gradation are determined using a combination of the discharge pipe
diameter and estimate discharge rate: Select the longest apron length and largest rock size
suggested by the pipe size and discharge rate. Where flows are conveyed in open channels such
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock
size. Flows should be same as the culvert or channel design flow but never the less than the
peak 5 year flow for temporary structures planned for one rainy season, or the 10 year peak flow
for temporary structures planned for two or three rainy seasons.

• There are many types of energy dissipaters, with rock being the one that is represented in
the attached figure.

• Best results are obtained when sound, durable, and angular rock is used.

• Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap aprons are best
suited for temporary use during construction. Grouted or wired tied rock riprap can
minimize maintenance requirements.

• Rock outlet protection is usually less expensive and easier to install than concrete aprons or
energy dissipaters. It also serves to trap sediment and reduce flow velocities.

• Carefully place riprap to avoid damaging the filter fabric.

Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed
12 in.

Stone 8 in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be
covered with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not
to exceed 16 in.
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Velocity Dissipation Devices EC-l0

Stone greater than 12 in. shall only be dumped onto filter fabric protected with a layer of
gravel with a thickness equal to one half the D50 rock size, and the dump height limited to
twice the depth of the gravel protection layer thickness.

• For proper operation of apron: Align apron with receiving stream and keep straight
throughout its length. If a curve is needed to fit site conditions, place it in upper section of
apron.

• Outlets on slopes steeper than 10 percent should have additional protection.

Costs
Costs are low if material is readily available. If material is imported, costs will be higher.
Average installed cost is $150 per device.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur.

• Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair
fabric and replace riprap that has washed away. If riprap continues to wash away, consider
using larger material.

• Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or
underlying filter fabric immediately.

• Temporary devices should be completely removed as soon as the surrounding drainage area
has been stabilized or at the completion of construction.

References
County of Sacramento Improvement Standards, Sacramento County, May 1989.

Erosion and Sediment Control Handbook, S.J. Goldman, K. Jackson, T.A Bursztynsky, P.E.,
McGraw Hill Book Company, 1986.

Handbook of Steel Drainage & Highway Construction, American Iron and Steel Institute, 1983.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
state of California Department ofTransportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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EC-l0 Velocity Dissipation Devices
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Slope Drains EC-ll
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC
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Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
A slope drain is a pipe used to intercept and direct surface
runoff or groundwater into a stabilized watercourse, trapping
device, or stabilized area. Slope drains are used with earth
dikes and drainage ditches to intercept and direct surface flow
away from slope areas to protect cut or fill slopes.

Suitable Applications
• Where concentrated flow of surface runoff must be

conveyed down a slope in order to prevent erosion.

• Drainage for top of slope diversion dikes or swales.

• Drainage for top of cut and fill slopes where water can
accumulate.

• Emergency spillway for a sediment basin.

Limitations
Installation is critical for effective use of the pipe slope drain to
minimize potential gully erosion.

• Maximum drainage area per slope drain is 10 acres. (For
large areas use a paved chute, rock lined channel, or
additional pipes.)

• Severe erosion may result when slope drains fail by
overtopping, piping, or pipe separation.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

EG-9 Earth Dike, Drainage Swales
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EC-ll Slope Drains

During large stonns, pipe slope drains may become clogged or over charged, forcing
water around the pipe and causing extreme slope erosion.

If the sectional downdrain is not sized correctly, the runoff can spill over the drain sides
causing gully erosion and potential failure of the structure.

• Dissipation ofhigh flow velocities at the pipe outlet is required to avoid downstream erosion.

Implementation
General
The slope drain is applicable for any construction site where concentrated surface runoff can
accumulate and must be conveyed down the slope in order to prevent erosion. The slope drain
is effective because it prevents the stormwater from flowing directly down the slope by confining
all the runoff into an enclosed pipe or channel. Due to the time lag between grading slopes and
installation of pennanent stormwater collection systems and slope stabilization measures,
temporary provisions to intercept runoff are sometimes necessary. Particularly in steep terrain,
slope drains can protect unstabilized areas from erosion.

Installation
The slope drain may be a rigid pipe, such as corrugated metal, a flexible conduit, or a lined
terrace drain with the inlet placed on the top of a slope and the outlet at the bottom of the slope.
This BMP typically is used in combination with a diversion control, such as an earth dike or
drainage swale at the top of the slope.

The following criteria must be considered when siting slope drains.

• Pennanent structures included in the project plans can often serve as construction BMPs if
implemented early. However, the pennanent structure must meet or exceed the criteria for
the temporary structure.

• Inlet structures must be securely entrenched and compacted to avoid severe gully erosion.

• Slope drains must be securely anchored to the slope and must be adequately sized to carry
the capacity of the design storm and associated forces.

• Outlets must be stabilized with riprap, concrete or other type of energy dissipator, or
directed into a stable sediment trap or basin. See Ee-lO, Velocity Dissipation Devices.

• Debris racks are recommended at the inlet. Debris racks located several feet upstream of the
inlet can usually be larger than racks at the inlet, and thus provide enhanced debris
protection and less plugging.

• Safety racks are also recommended at the inlet and outlet of pipes where children or animals
could become entrapped.

• Secure inlet and surround with dikes to prevent gully erosion and anchor pipe to slope.

• VVhen using slope drains, limit drainage area to 10 acres per pipe. For larger areas, use a
rock lined channel or a series of pipes.
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Slope Drains EC-ll

• Size to cOllvey at least the peak flow of a lO-year storm. The design storm is conservative
due to the potential impact of system failures.

• Maximum slope generally limited to 2:1 (H:V) as energy dissipation below steeper slopes is
difficult.

• Direct surface runoff to slope drains with interceptor dikes. See BMP EC-9, Earth Dikes and
Drainage Swales. Top of interceptor dikes should be 12 in. higher than the top of the slope
drain.

• Slope drains can be placed on or buried underneath the slope surface.

• Recommended materials include both metal and plastic pipe, either corrugated or smooth
wall. Concrete pipe can also be used.

• When installing slope drains:

Install slope drains perpendicular to slope contours.

Compact soil around and under entrance, outlet, and along length of pipe.

Securely anchor and stabilize pipe and appurtenances into soil.

Check to ensure that pipe connections are watertight.

Protect area around inlet with filter cloth. Protect outlet with riprap or other energy
dissipation device. For high energy discharges, reinforce riprap with concrete or use
reinforced concrete device.

Protect outlet of slope drains using a flared end section when outlet discharges to a
flexible energy dissipation device.

A flared end section installed at the inlet will improve flow into the slope drain and
prevent erosion at the pipe entrance. Use a flared end section with a 6 in. minimum toe
plate to help prevent undercutting. TIle flared section should slope towards the pipe
inlet.

Design and Layout
TIle capacity for temporary drains should be sufficient to convey at least the peak runoff from a
lO-year rainfall event. The pipe size may be computed using the Rational Method or a method
established by the local municipality. Higher flows must be safely stored or routed to prevent
any offsite concentration of flow and any erosion of the slope. The design storm is purposely
conservative due to the potential impacts associated with system failures.

As a guide, temporary pipe slope drains should not be sized smaller than shown in the following
table:
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EC-ll Slope Drains

MilliuUlIll Pipe DiaIucter Maxiunull Drainage Area
(Inches) (Acres)

'2 LO

,8 3·0

2' 5·0

24 7·0

30 10.0

Larger drainage areas can be treated if the area can be subdivided into areas of 10 acres or less
and each area is treated as a separate drainage. Drainage areas exceeding 10 acres must be
designed by a Registered Civil Engineer and approved by the agency that issued the grading
permit.

Materials:
Soil type, rainfall patterns, construction schedule, local requirements, and available supply are
some of the factors to be considered when selecting materials. TIle following types of slope
drains are commonly used:

• Rigid Pipe: TIlis type of slope drain is also known as a pipe drop. The pipe usually consists
of corrugated metal pipe or rigid plastic pipe. The pipe is placed on undisturbed or
compacted soil and secured onto the slope surface or buried in a trench. Concrete thrust
blocks must be used when warranted by the calculated thrust forces. Collars should be
properly installed and secured with metal strappings or watertight collars.

• Flexible Pipe: The flexible pipe slope drain consists of a flexible tube of heavy-duty plastic,
rubber, or composite material. TIle tube material is securely anchored onto the slope
surface. The tube should be securely fastened to the metal inlet and outlet conduit sections
with metal strappings or watertight collars.

• Section Downdrains: TIle section downdrain consists of pre-fabricated, section conduit
of half round or third round material. TIle sectional downdrain perfonns similar to a flume
or chute. TIle pipe must be placed on undisturbed or compacted soil and secured into the
slope.

• Concrete-lined Terrace Drain: This is a concrete channel for draining water from a
terrace on a slope to the next level. TIlese drains are typically specified as permanent
structures and, if installed early, can serve as slope drains during construction, which should
be designed according to local drainage design criteria.

Costs
• Cost varies based on pipe selection and selected outlet protection.
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Slope Drains

Corrugated Steel Pipes, Pel' Foot

Size Supplied and Installed Cost (No Trenching Included)

>2" $19.60 per LF

'5" $22.00

,8" $26.00

24" $32.00

30" $50.00

PVC Pipes, Per Foot

Size Supplied and Installed Cost (No Trenching Included)

>2" $24·50

'4" $49·00

,6" $51.00

,8" $54·00

20" $66.00

24" $93·00

30" $130.00

EC-ll

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater
discharges occur.

• Inspect outlet for erosion and downstream scour. If eroded, repair damage and install
additional energy dissipation measures. Ifdownstream scour is occurring, it may be
necessary to reduce flows being discharged into the channel unless other preventative
measures are implemented.

• Insert inlet for clogging or undercutting. Remove debris from inlet to maintain flows.
Repair undercutting at inlet and if needed, install flared section or rip rap around the inlet to
prevent further undercutting.

• Inspect pipes for leakage. Repair leaks and restore damaged slopes.

• Inspect slope drainage for accumulations of debris and sediment.

• Remove built up sediment from entrances and outlets as required. Flush drains if necessary;
capture and settle out sediment from discharge.
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EC-ll Slope Drains

• Make sure water is not ponding onto inappropriate areas (e.g., active traffic lanes, material
storage areas, etc.).

• Pipe anchors must be checked to ensure that the pipe remains anchored to the slope. Install
additional anchors if pipe movement is detected.

References
Draft - Sedimentation and Erosion Control, An Inventory of Current Practices, U.S.E.P.A., April
199°·

National Association of Home Builders (NAHB). Stormwater RUlloff & Nonpoint Source
Pollution Control Guide for Builders and Developers. National Association of Home Builders,
Washington, D.C., 1995

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Depamnent of Ecology, February 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Slope Drains
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Streambank Stabilization EC-12

Potential Alternatives

Objectives

Combination of erosion and
sediment controls.

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Legend:

0' Primary Objective

~ Secondary Objective
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Targeted Constituents

Sediment 0'
Nutrients

Trash
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Bacteria

Oil and Grease

Organics
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Description and Purpose
Stream channels, streambanks, and associated riparian areas
are dynamic and sensitive ecosystems that respond to changes
in land use activity. Streambank and channel disturbance
resulting from construction activities can increase the stream's
sediment load, which can cause channel erosion or
sedimentation and have adverse affects on the biotic system.
BMPs can reduce the discharge of sediment and other
pollutants to minimize the impact of construction activities on
watercourses. Streams on the 303(d) list and listed for
sediment may require numerous measures to prevent any
increases in sediment load to the stream.

Suitable Applications
These procedures typically apply to all construction projects
that disturb or occur within stream channels and their
associated riparian areas.

Limitations
Specific permit requirements or mitigation measures such as
Regional Water Quality Control Board (RWQCB) 401
Certification, U.S. Army Corps of Engineers 404 permit and
approval by California Department of Fish and Game supercede
the guidance in this BMP.

• If numerical based water quality standards are mentioned in
any of these and other related permits, testing and sampling
may be required. Streams listed as 303(d) impaired for
sediment, silt, or turbidity, are required to conduct sampling

CAUFORI-:IASTOR'IWATER
l I
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EC-12 Streambank Stabilization

to verify that there is no net increase in sediment load due to construction activities.

Implementation
Planning
• Proper planning, design, and construction techniques can minimize impacts normally

associated with in stream construction activities. Poor planning can adversely affect soil,
fish, wildlife resources, land uses, or land users. Planning should take into account:
scheduling; avoidance of in-stream construction; minimizing disturbance area and
construction time period; using pre-disturbed areas; selecting crossing location; and
selecting equipment.

Scheduling
• Construction activities should be scheduled according to the relative sensitivity of the

environmental concerns and in accordance with EC-1, Scheduling. Scheduling
considerations will be different when working near perennial streams vs. ephemeral streams
and are as follows.

• Mlen in-stream construction is conducted in a perennial stream, work should optimally be
performed during the rainy season. This is because in the summer, any sediment-containing
water that is discharged into the watercourse will cause a large change in both water clarity
and water chemistry. During the rainy season, there is typically more and faster flowing
water in the stream so discharges are diluted faster. However, should in-stream work be
scheduled for summer, establishing an isolation area, or diverting the stream, will
significantly decrease the amount of sediment stirred up by construction work. Construction
work near perennial streams should optimally be perfonned during the dry season (see
below).

• When working in or near ephemeral streams, work should be performed during the dry
season. By their very nature, ephemeral streams are usually dry in the summer, and
therefore, in-stream construction activities will not cause significant water quality problems.
However, when tying up the site at the end of the project, wash any fines (see Washing
Fines) that accumulated in the channel back into the bed material, to decrease pollution
from the first rainstorm of the season.

• Mlen working near ephemeral or perennial streams, erosion and sediment controls (see silt
fences, straw bale barriers, etc.) should be implemented to keep sediment out of stream
channel.

Minimize Dishlrbance
• Minimize disturbance through: selection of the narrowest crossing location; limiting the

number of equipment trips across a stream during construction; and, minimizing the
number and size of work areas (equipment staging areas and spoil storage areas). Place
work areas at least 50 ft from stream channel. Field reconnaissance should be conducted
during the planning stage to identify work areas.

Use ofPre-Disturbed Areas
• Locate project sites and work areas in areas disturbed by prior construction or other activity

when possible.
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Streambank Stabilization EC-12

Selection ofProject Site
• Avoid steep and unstable banks, highly erodible or saturated soils, or highly fractured rock.

• Select project site that minimizes disturbance to aquatic species or habitat.

Equipment Selection
• Select equipment that reduces the amount of pressure exerted on the ground surface, and

therefore, reduces erosion potential and/or use overhead or aerial access for transporting
equipment across drainage channels. Use equipment that exerts ground pressures ofless
than 5 or 6lbJin2 , where possible. Low ground pressure equipment includes: wide or high
flotation tires (34 to 72 in. wide); dual tires; bogie axle systems; tracked machines;
lightweight equipment; and, central tire inflation systems.

Streambank Stabilization
Preservation ofExisting Vegetation
• Preserve existing vegetation in accordance with EC-2, Preservation of Existing Vegetation.

In a streambank environment, preservation of existing vegetation provides the following
benefits.

Water Quality Protection
• Vegetated buffers on slopes trap sediment and promote groundwater recharge. TIle buffer

width needed to maintain water quality ranges from 15 to 100 ft. On gradual slopes, most of
the filtering occurs within the first 30 ft. Steeper slopes require a greater width ofvegetative
buffer to provide water quality benefits.

Streambank Stabilizah·on
• The root system of riparian vegetation stabilizes streambanks by increasing tensile strength

in the soil. TIle presence ofvegetation modifies the moisture condition of slopes
(infiltration, evapo transpiration, interception) and increases bank stability.

Riparian Habitat
• Buffers of diverse riparian vegetation provide food and shelter for riparian and aquatic

organisms. Minimizing impacts to fisheries habitat is a major concem when working near
streams and rivers. Riparian vegetation provides shade, shelter, organic matter Geaf
detritus and large woody debris), and other nutrients that are necessary for fish and other
aquatic organisms. Buffer widths for habitat concems are typically wider than those
recommended for water quality concerns (100 to 1500 ft).

• When working near watercourses, it is important to understand the work site's placement in
the watershed. Riparian vegetation in headwater streams has a greater impact on overall
water quality than vegetation in downstream reaches. Preserving existing vegetation
upstream is necessary to maintain water quality, minimize bank failure, and maximize
riparian habitat, downstream of the work site.

Limitations
• Local county and municipal ordinances regarding width, extent and type ofvegetative buffer

required may exceed the specifications provided here; these ordinances should be
investigated prior to construction.
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EC-12 Streambank Stabilization

Streambank Stabilizah"oll Specific InstalIah"oll
• As a general rule, the width of a buffer strip between a road and the stream is recommended

to be 50 ft plus four times the percent slope of the land, measured between the road and the
top of stream bank.

Hydraulic Mulch
• Apply hydraulic mulch on disturbed streambanks above mean high water level in accordance

with EC-3, Hydraulic Mulch to provide temporary soil stabilization.

Limitations
• Do not place hydraulic mulch or tackifiers below the mean high water level, as these

materials could wash into the channel and impact water quality or possibly cause
eutrophication (eutrophication is an algal bloom caused by excessively high nutrient levels in
the water).

Hydroseeding
• Hydroseed disturbed streambanks in accordance with EC-4. Hydroseeding.

Limitations
• Do not place tackifiers or fertilizers below the mean high water level, as these materials

could wash into the channel and impact water quality or possibly cause eutrophication.

Soil Binders
• Apply soil binders to disturbed streambanks in accordance with Ee-S, Soil Binders.

Limitations
• Do not place soil binders below the mean high water level. Soil binder must be

environmentally benign and non-toxic to aquatic organisms.

Straw Mulch
• Apply straw mulch to disturbed streambanks in accordance with EC-6, Straw Mulch.

Limitations
• Do not place straw mulch below the mean high water level, as this material could wash into

the channel and impact water quality or possibly cause eutrophication.

Geotextiles and Mats
• Install geotextiles and mats as described in EC-7. Geotextiles and Mats, to stabilize disturbed

channels and streambanks. Not all applications should be in the channel, for example,
certain geotextile netting may snag fish gills and are not appropriate in fish bearing streams.
Geotextile fabrics that are not biodegradable are not appropriate for in stream use.
Additionally, geotextile fabric or blankets placed in channels must be adequate to sustain
anticipated hydraulic forces.

Earth Dikes, Drainage Swales, and Lined Ditches
• Convey, intercept, or divert runoff from disturbed streambanks using Ee-g, Earth Dikes and

Drainage Swales.
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Streambank Stabilization EC-12

Limitations
• Do not place earth dikes in watercourses, as these structures are only suited for intercepting

sheet flow, and should not be used to intercept concentrated flow.

• Appropriately sized velocity dissipation devices (EC-lO) must be placed at outlets to
minimize erosion and scour.

Velocity Dissipation Devices
• Place velocity dissipation devices at outlets of pipes, drains, culverts, slope drains, diversion

ditches, swales, conduits or channels in accordance with EC-IO, Velocity Dissipation
Devices.

Slope Drains
• Use slope drains to intercept and direct surface runoff or groundwater into a stabilized

watercourse, trapping device or stabilized area in accordance with EC-ll, Slope Drains.

Limitations
• Appropriately sized outlet protection and velocity dissipation devices (EC-lO) must be

placed at outlets to minimize erosion and scour.

Streambank Sediment Control
Silt Fences
• Install silt fences in accordance with SE-I, Silt Fence, to control sediment. Silt fences should

only be installed where sediment laden water can pond, thus allowing the sediment to settle
out.

Fiber Rolls
• Install fiber rolls in accordance with SE-5, Fiber Rolls, along contour of slopes above the

high water level to intercept runoff, reduce flow velocity, release the runoff as sheet flow and
provide removal of sediment from the runoff. In a stream environment, fiber rolls should be
used in conjunction with other sediment control methods such as SE-I, Silt Fence or SE-9
Straw Bale Barrier. Install silt fence, straw bale barrier, or other erosion control method
along toe of slope above the high water level.

Gravel Bag Berm
• A gravel bag benn or barrier can be utilized to intercept and slow the flow of sediment laden

sheet flow runoff in accordance with SE-6, Gravel Bag Berm. In a stream environment
gravel bag barriers can allow sediment to settle from runoff before water leaves the
construction site and can be used to isolate the work area from the live stream.

Limitations
• Gravel bag barriers are not recommended as a perimeter sediment control practice around

streams.

Straw Bale Barrier
• Install straw bale barriers in accordance with SE-9, Straw Bale Barrier, to control sediment.

Straw bale barriers should only be installed where sediment laden water can pond, thus
allowing the sediment to settle out. Install a silt fence in accordance with SE-I, Silt Fence,
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EC-12 Streambank Stabilization

on down slope side of straw bale barrier closest to stream channel to provide added
sediment control.

Rock Filter
Description and Purpose
Rock filters are temporary erosion control barriers composed of rock that is anchored in place.
Rock filters detain the sediment laden runoff, retain the sediment, and release the water as sheet
flow at a reduced velocity. Typical rock filter installations are illustrated at the end of this BMP.

Applications
• Near the toe of slopes that may be subject to flow and rill erosion.

Limitations
• Inappropriate for contributing drainage areas greater than 5 acres.

• Requires sufficient space for ponded water.

• Ineffective for diverting runoff because filters allow water to slowly seep through.

• Rock filter berms are difficult to remove when construction is complete.

• Unsuitable in developed areas or locations where aesthetics is a concern.

Specifications
• Rock: open graded rock, 0.75 to 5 in. for concentrated flow applications.

• Woven wire sheathing: 1 in. diameter, hexagonal mesh, galvanized 20gauge (used with rock
filters in areas of concentrated flow).

• In construction traffic areas, maximum rock berm heights should be 12 in. Berms should be
constructed every 300 ft on slopes less than 5%, every 200 ft on slopes between 5% and 10%,
and every 100 ft on slopes greater than 10%.

Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while non-stonnwater discharges
occur.

• Reshape berms as needed and replace lost or dislodged rock, and filter fabric.

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.
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Streambank Stabilization EC-12

K-rail

Description and Purpose
This is temporary sediment control that uses K-rails to form the sediment deposition area, or to
isolate the near bank construction area. Install K-rails at toe of slope in accordance with
procedures described in NS-5, Clear Water Diversion.

Barriers are placed end to end in a pre-designed configuration and gravel filled bags are used at
the toe of the barrier and at their abutting ends to seal and prevent movement of sediment
beneath or through the barrier walls.

Appropriate Applicah"olls
• This technique is useful at the toe of embankments, cuts or fills slopes.

Limitations
• The K-rail method should not be used to dewater a project site, as the barrier is not

watertight.

Implementation
• Refer to NS-5, Clear Water Diversion, for implementation requirements.

Instream Construction Sediment Control
There are three different options currently available for reducing turbidity while working in a
stream or river. TIle stream can be isolated from the area in which work is occurring by means
of a water barrier, the stream can be diverted around the work site through a pipe or temporary
channel, or one can employ construction practices that minimize sediment suspension.

Whatever technique is implemented, an important thing to remember is that dilution can
sometimes be the solution. A probable "worst time" to release high TSS into a stream system
might be when the stream is very low; summer low flow, for example. During these times, the
flow may be low while the biological activity in the stream is very high. Conversely, the addition
of high TSS or sediment during a big stonn discharge might have a relatively low impact,
because the stream is already turbid, and the stream energy is capable of transporting both
suspended solids, and large quantities of bedload through the system. TIle optimum time to
"pull" in-stream structures may be during the rising limb of a stonn hydrograph.

Techniques to minimize Totul Suspended Solids (TSS)
• Padding - Padding laid in the stream below the work site may trap some solids that are

deposited in the stream during construction. After work is done, the padding is removed
from the stream, and placed on the bank to assist in re-vegetation.

• Clean, washed gravel- Using clean, washed gravel decreases solid suspension, as there
are fewer small particles deposited in the stream.

• Excavation using a large bucket - Each time a bucket of soil is placed in the stream, a
portion is suspended. Approximately the same amount is suspended whether a small
amount of soil is placed in the stream, or a large amount. TIlerefore, using a large excavator
bucket instead of a small one, will reduce the total amount of soil that washes downstream.
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EC-12 Streambank Stabilization

• Use of dozer for backfilling - Using a dozer for backfilling instead of a backhoe follows
the same principles - the fewer times soil is deposited in the stream, the less soil will be
suspended.

• Partial dewatering with a pump - Partially dewatering a stream with a pump reduces
the amount afwater, and thus the amount afwater that can suspend sediment.

Washing Fines
Definih"oll arid Purpose

• Washing fines is an "in-channel" sediment control method, which uses water, either from a
water truck or hydrant, to wash stream fines that were brought to the surface of the channel
bed during restoration, back into the interstitial spaces of the gravel and cobbles.

• The purpose of this technique is to reduce or eliminate the discharge of sediment from the
channel bottom during the first seasonal flow. Sediment should not be allowed into stream
channels; however, occasionally in-channel restoration work will involve moving or
othenvise disturbing fines (sand and silt sized particles) that are already in the stream,
usually below bankfull discharge elevation. Subsequent re-watering of the channel can
result in a plume of turbidity and sedimentation.

• This technique washes the fines back into the channel bed. Bedload materials, including
gravel cobbles, boulders and those fines, are naturally mobilized during higher storm flows.
This technique is intended to delay the discharge until the fines would naturally be
mobilized.

Appropriate Applicah·ons
• This technique should be used when construction work is required in channels. It is

especially useful in intenllittent or ephemeral streams in which work is performed "in the
dry", and which subsequently become re-watered.

Limitations
• The stream must have sufficient gravel and cobble substrate composition.

• The use of this technique requires consideration of time of year and timing of expected
stream flows.

• The optimum time for the use of this technique is in the fall, prior to \vinter flows.

• Consultation with, and approval from the Department of Fish and Game and the Regional
Water Quality Control Board may be required.

Implementah·oll
• Apply sufficient water to wash fines, but not cause further erosion or runoff.

• Apply water slowly and evenly to prevent runoff and erosion.

• Consult with Department of Fish and Game and the Regional Water Quality Control Board
for specific water quality requirements of applied water (e.g. chlorine).
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Streambank Stabilization

Inspech"oll and Maintenance

• None necessary

Costs
Cost may vary according to the combination of practices implemented.

EC-12

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while llon-stormwater discharges
occur.

• Inspect and repair equipment (for damaged hoses, fittings, and gaskets).

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, An Inventory of Current Practices (Draft),
UESPA,1990 .

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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EC-12
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Silt Fence SE-l
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC
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TR

WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
A silt fence is made of a filter fabric that has been entrenched,
attached to supporting poles, and sometimes backed by a
plastic or wire mesh for support. The silt fence detains
sediment-laden water, promoting sedimentation behind the
fence.

Suitable Applications
Silt fences are suitable for perimeter control, placed below
areas where sheet flows discharge from the site. They should
also be used as interior controls below disturbed areas where
runoff may occur in the form of sheet and rill erosion. Silt
fences are generally ineffective in locations where the flow is
concentrated and are only applicable for sheet or overland
flows. Silt fences are most effective when used in combination
with erosion controls. Suitable applications include:

• Along the perimeter of a project.

• Below the toe or down slope of exposed and erodible slopes.

• Along streams and channels.

• Around temporary spoil areas and stockpiles.

• Below other small cleared areas.

Limitations
• Do not use in streams, channels, drain inlets, or anywhere flow

is concentrated.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-9 Straw Bale Barrier
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SE-l

• Do not use in locations where ponded water may cause flooding.

Silt Fence

• Do not place fence on a slope, or across any contour line. Ifnot installed at the same
elevation throughout, silt fences will create erosion.

• Filter fences will create a temporary sedimentation pond on the upstream side of the fence
and may cause temporary flooding. Fences not constructed on a level contour will be
overtopped by concentrated flow resulting in failure of the filter fence.

• Improperly installed fences are subject to failure from undercutting, overlapping, or
collapsing.

Not effective unless trenched and keyed in.

Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V).

Do not allow water depth to exceed 1.5 ft at any point.

Implementation
General
A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and
attached to supporting posts, entrenched, and, depending upon the strength of fabric used,
supported with plastic or wire mesh fence. Silt fences trap sediment by intercepting and
detaining small amounts of sediment-laden runoff from disturbed areas in order to promote
sedimentation behind the fence.

Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia
Highway and Transportation Research Council has shown that silt fences can trap a much
higher percentage of suspended sediments than can straw bales. While the failure rate of silt
fences is lower than that of straw bale barriers, there are many instances where silt fences have
been improperly installed. TIle following layout and installation guidance can improve
performance and should be followed:

• Use principally in areas where sheet flow occurs.

• Don't use in streams, channels, or anywhere flow is concentrated. Don't use silt fences to
divert flow.

• Don't use below slopes subject to creep, slumping, or landslides.

• Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not
finer than an equivalent opening size of70.

• Install along a level contour, so water does not pond more than 1.5 ft at any point along the
silt fence.

• The maximum length of slope draining to any point along the silt fence should be 200 ft or
less.

• The maximum slope perpendicular to the fence line should be 1:1.
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Silt Fence SE-l

• Provide sufficient room for runoff to pond behind the fence and to allow sediment removal
equipment to pass between the silt fence and toes of slopes or other obstructions. About
1200 fF of ponding area should be provided for every acre draining to the fence.

• Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence.

• Leave an undisturbed or stabilized area immediately down slope from the fence where
feasible.

• Silt fences should remain in place until the disturbed area is permanently stabilized.

Design and Layout
Selection of a filter fabric is based on soil conditions at the construction site (which affect the
equivalent opening size (EGS) fabric specification) and characteristics of the support fence
(which affect the choice of tensile strength). TIle designer should specify a filter fabric that
retains the soil found on the construction site yet that it has openings large enough to pennit
drainage and prevent clogging. The following criteria is recommended for selection of the
equivalent opening size:

1. If 50 percent or less of the soil, by weight, will pass the u.s. Standard Sieve No. 200,
select the EOS to retain 85 % of the soil. The EOS should not be finer than EOS 70.

2. For all other soil types, the EOS should be no larger than the openings in the u.s.
Standard Sieve No. 70 except where direct discharge to a stream, lake, or wetland
will occur, then the EOS should be no larger than Standard Sieve No. 100.

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as
allowed by the criteria. No fabric should be specified with an EOS smaller than u.s. Standard
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in a No. 200
sieve, filter fabric should not be used. Most of the particles in such a soil would not be retained
if the EOS was too large and they would clog the fabric quickly if the EOS were small enough to
capture the soil.

TIle fence should be supported by a plastic or wire mesh if the fabric selected does not have
sufficient strength and bursting strength characteristics for the planned application (as
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet
inhibitors and stabilizers to provide a minimum of six months of expected usable construction
life at a temperature range of°OF to 120 of.

• Layout in accordance with attached figures.

• For slopes steeper than 2:1 (H:V) and that contain a high number ofrocks or large dirt clods
that tend to dislodge, it may be necessary to install additional protection immediately
adjacent to the bottom of the slope, prior to installing silt fence. Additional protection may
be a chain link fence or a cable fence.

• For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs),
silt fence should be used in conjunction with erosion control BMPs.
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SE-l Silt Fence

Materials
• Silt fence fabric should be woven polypropylene with a minimum width of 36 in. and a

minimum tensile strength of 100 lb force. TIle fabric should conform to the requirements in
ASTM designation D4632 and should have an integral reinforcement layer. The
reinforcement layer should be a polypropylene, or equivalent, net provided by the
manufacturer. The permittivity of the fabric should be between 0.1 sec-I and 0.15 sec-I in
conformance with the requirements in ASTM designation D4491.

• Wood stakes should be commercial quality lumber of the size and shape shown on the plans.
Each stake should be free from decay, splits or cracks longer than the thickness of the stake
or other defects that would weaken the stakes and cause the stakes to be structurally
unsuitable.

• Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the
stakes together when joining two sections offence should be 9 gauge or heavier wire.
Galvanizing of the fastening wire will not be required.

• There are new products that may use prefabricated plastic holders for the silt fence and use
bar reinforcement instead of wood stakes. Ifbar reinforcement is used in lieu ofwood
stakes, use number four or greater bar. Provide end protection for any exposed bar
reinforcement.

Installation Guidelines
Silt fences are to be constructed on a level contour. Sufficient area should exist behind the fence
for ponding to occur without flooding or overtopping the fence.

• A trench should be excavated approximately 6 in. wide and 6 in. deep along the line the
proposed silt fence.

• Bottom of the silt fence should be keyed-in a minimum of 12 in.

• Posts should be spaced a maximum of 6 ft apart and driven securely into the ground a
minimum of 18 in. or 12 in. below the bottom of the trench.

• VVhen standard strength filter fabric is used, a plastic or wire mesh support fence should be
fastened securely to the upslope side of posts using heavy-duty wire staples at least 1 in.
long. The mesh should extend into the trench. When extra-strength filter fabric and closer
post spacing are used, the mesh support fence may be eliminated. Filter fabric should be
purchased in a long roll, then cut to the length of the barrier. VVhenjoints are necessary,
filter cloth should be spliced together only at a support post, with a minimum 6 in. overlap
and both ends securely fastened to the post.

• The trench should be backfilled with compacted native material.

• Construct silt fences with a setback of at least 3 ft from the toe of a slope. Where a silt fence
is determined to be not practicable due to specific site conditions, the silt fence may be
constructed at the toe of the slope, but should be constructed as far from the toe of the slope
as practicable. Silt fences close to the toe of the slope will be less effective and difficult to
maintain.
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Silt Fence SE-l

• Construct the length of each reach so that the change in base elevation along the reach does
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft.

Costs
• Average annual cost for installation and maintenance (assumes 6 month useful life): $7 per

lineal foot ($850 per drainage acre). Range of cost is $3.50 - $9.10 per lineal foot.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Repair undercut silt fences.

• Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric
is generally 5 to 8 months.

• Silt fences that are damaged and become unsuitable for the intended purpose should be
removed from the site of work, disposed of, and replaced with new silt fence barriers.

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

• Silt fences should be left in place until the upstream area is permanently stabilized. Until
then, the silt fence must be inspected and maintained.

• Holes, depressions, or other ground disturbance caused by the removal of the silt fences
should be backfilled and repaired.

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
United States Environmental Protection Agency, 2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group-Working Paper, USEPA, April 1992.

Sedimentation and Erosion Control Practices, and Inventory of Current Practices (Draft),
UESPA,1990 .

Southeastern Wisconsin Regional Planning Commission (SWRPC). Costs of Urban Nonpoint
Source Water Pollution Control Measures. Technical Report No. 31. Southeastern Wisconsin
Regional Planning Commission, Waukesha, WI. 1991

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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SE-l Silt Fence

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of
Ecology, Public Review Draft, 1991.

u.s. Environmental Protection Agency (USEPA). Stormwater Management for Industrial
Activities: Developing Pollution Prevention Plans and Best Management Practices. U.S.
Environmental Protection Agency, Office afWater, Washington, DC, 1992.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Sediment Basin SE-2
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Objectives

Legend:

0' Primary Objective

~ Secondary Objective

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control
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Description and Purpose
A sediment basin is a temporary basin formed by excavation or
by constructing an embankment so that sediment-laden runoff
is temporarily detained under quiescent conditions, allowing
sediment to settle out before the runoff is discharged.

Suitable Applications
Sediment basins may be suitable for use on larger projects with
sufficient space for constructing the basin. Sediment basins
should be considered for use:

• Where sediment-laden water may enter the drainage system
or watercourses

Targeted Constituents

Sediment 0'
Nutrients

Trash 0'
Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-3 Sediment Trap (for smaller
areas)

• On construction projects with disturbed areas during the
ramyseason

• At the outlet of disturbed watersheds between 5 acres and
75 acres

• At the outlet of large disturbed watersheds, as necessary

• Where post construction detention basins are required

• In association with dikes, temporary channels, and pipes
used to convey runoff from disturbed areas

Limitations
Sediment basins must be installed only within the property limits
and where failure of the structure will not result in loss of life,
damage to homes or buildings, or interruption of use or service of
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SE-2 Sediment Basin

public roads or utilities. In addition, sediment basins are attractive to children and can be very
dangerous. Local ordinances regarding health and safety must be adhered to. If fencing of the
basin is required, the type of fence and its location should be shown in the SWPPP and in the
construction specifications.

• Generally, sediment basins are limited to drainage areas of 5 acres or more, but not
appropriate for drainage areas greater than 75 acres.

• Sediment basins may become an "attractive nuisance" and care must be taken to adhere to
all safety practices. If safety is a concern, basin may require protective fencing.

• Sediment basins designed according to this handbook are only practically effective in
removing sediment down to about the medium silt size fraction. Sediment-laden runoff with
smaller size fractions (fine silt and clay) may not be adequately treated unless chemical
treahnent is used in addition to the sediment basin.

• Sites with very fine sediments (fine silt and clay) may require longer detention times for
effective sediment removal.

• Basins with a height of 25 ft or more or an impounding capacity of 50 ac-ft or more must
obtain approval from Division of Safety of Dams.

• Standing water may cause mosquitoes or other pests to breed.

• Basins require large sunace areas to permit settling of sediment. Size may be limited by the
available area.

Implementation
General
A sediment basin is a controlled stormwater release structure formed by excavation or by
construction of an embankment of compacted soil across a drainage way, or other suitable
location. It is intended to trap sediment before it leaves the construction site. The basin is a
temporary measure with a design life of 12 to 28 months in most cases and is to be maintained
until the site area is permanently protected against erosion or a permanent detention basin is
constructed.

Sediment basins are suitable for nearly all types of construction projects. Whenever possible,
construct the sediment basins before clearing and grading work begins. Basins should be
located at the stormwater outlet from the site but not in any natural or undisturbed stream. A
typical application would include temporary dikes, pipes, and/or channels to divert runoff to the
basin inlet.

Many development projects in California will be required by local ordinances to provide a
stormwater detention basin for post-construction flood control, desilting, or stormwater
pollution control. A temporary sediment basin may be constructed by rough grading the post
construction control basins early in the project.

Sediment basins trap 70-80 % of the sediment that flows into them if designed according to this
handbook. Therefore, they should be used in conjunction with erosion control practices such as
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Sediment Basin SE-2

temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing
into the basin.

Planning
To improve the effectiveness of the basin, it should be located to intercept runoff from the
largest possible amount of disturbed area. The best locations are generally low areas. Drainage
into the basin can be improved by the use of earth dikes and drainage swales (see BMP EC-9).
The basin must not be located in a stream but it should be located to trap sediment-laden runoff
before it enters the stream. The basin should not be located where its failure would result in the
loss of life or interruption of the use or service of public utilities or roads.

• Construct before clearing and grading work begins when feasible.

• Do not locate in a stream.

• Basin sites should be located where failure ofthe structure will not cause loss oflife, damage
to homes or buildings, or interruption of use or service of public roads or utilities.

• Large basins are subject to state and local dam safety requirements.

• Limit the contributing area to the sediment basin to only the runoff from the disturbed soil
areas. Use temporal)' concentrated flow conveyance controls to divert runoff from
undisturbed areas away from the sediment basin.

• The basin should be located: (1) by excavating a suitable area or where a low embankment
can be constructed across a swale, (2) where post-construction (pennanent) detention
basins will be constructed, and (3) where the basins can be maintained on a year-round basis
to provide access for maintenance, including sediment removal and sediment stockpiling in
a protected area, and to maintain the basin to provide the required capacity.

Design
Sediment basins must be designed in accordance with Section A of the State of California
NPDES General Permit for Stormwater Discharges Associated with Construction Activities
(General Pennit) where sediment basins are the only control measure proposed for the site. If
there is insufficient area to construct a sediment basin in accordance with the General Permit
requirements, then the alternate design standards specified herein may be used.

Sediment basins designed per the General Permit shall be designed as follows:

Option 1:

Pursuant to local ordinance for sediment basin design and maintenance, provided that the
design efficiency is as protective or more protective ofwater quality than Option 3.

OR

Option 2:

Sediment basin(s), as measured from the bottom ofthe basin to the principal outlet, shall have
at least a capacity equivalent to 3,600 cubic feet (133 ydJ) of storage per acre draining into the
sediment basin. The length of the basin shall be more than twice the width of the basin. The
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SE-2 Sediment Basin

length is detennined by measuring the distance between the inlet and the outlet; and the depth
must not be less than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency.

OR

Opti01l3:

Sediment basin(s) shall be designed using the standard equation:

Where:

AS~1.2Q/VS (Eq.1)

As = Minimum surface area for trapping soil particles of a certain size

Vs = Settling velocity of the design particle size chosen

Where

Q = Discharge rate measured in cubic feet per second

C = Runoff coefficient

I = Precipitation intensity for the lO-year, 6-hour rain event

A = Area draining into the sediment basin in acres

The design particle size shall be the smallest soil grain size determined by wet sieve
analysis, or the fine silt sized (0.01 mm [or 0.0004 in.]) particle, and the Vs used shall be
100 percent of the calculated settling velocity.

The length is determined by measuring the distance between the inlet and the outlet; the
length shall be more than twice the dimension as the width; the depth shall not be less
than 3 ft nor greater than 5 ft for safety reasons and for maximum efficiency (2 ft of
sediment storage, 2 ft of capacity). The basin(s) shall be located on the site where it can
be maintained on a year-round basis and shall be maintained on a schedule to retain the
2 ft of capacity.

OR

Option 4:
The use of an equivalent surface area design or equation, provided that the design efficiency is
as protective or more protective of water quality than Option 3.
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Sediment Basin

Other design considerations are:

SE-2

• The volume of the settling zone should be sized to capture runoff from a 2-year stann or
other appropriate design storms specified by the local agency. A detention time of 24 to 40
hours should allow 70 to 80 % of sediment to settle.

• The basin volume consists of two zones:

A sediment storage zone at least 1 ft deep.

A settling zone at least 2 ft deep.

• The length to settling depth ratio (LjSD) should be less than 200.

• Sediment basins are best used in conjunction with erosion controls. Sediment basins that
will be used as the only means of treatment, without upstream erosion and sediment
controls, must be designed according to the four options required by the General Permit (see
Options 1-4 above). Sediment basins that are used in conjunction with upstream erosion
and sediment controls should be designed to have a capacity equivalent to 67 yd3 of
sediment storage per acre of contributory area.

• The length of the basin should be more than twice the width of the basin; the length should
be determined by measuring the distance between the inlet and the outlet.

• The depth must be no less than 3 ft.

• Basins with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and basins capable of impounding
more than 35,000 ft3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the basin outlet and bypass structures.

• Basins should be designed to drain within 72 hours following storm events. Ifa basin fails to
drain within 72 hours, it must be pumped dry.

• Sediment basins, regardless of size and storage volume, should include features to
accommodate overflow or bypass flows that exceed the design stonn event.

Include an emergency spillway to accommodate flows not carried by the principal
spillway. TIle spillway should consist of an open channel (earthen or vegetated) over
undisturbed material (not fill) or constructed of a non-erodible riprap.

TIle spillway control section, which is a level portion of the spillway channel at the
highest elevation in the channel, should be a minimum of 20 ft in length.

• Rock or vegetation should be used to protect the basin inlet and slopes against erosion.

• A forebay, constructed upstream of the basin may be provided to remove debris and larger
particles.
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SE-2 Sediment Basin

• The outflow from the sediment basin should be provided with velocity dissipation devices
(see BMP EC-lO) to prevent erosion and scouring of the embankment and channel.

• Basin inlets should be located to maximize travel distance to the basin outlet.

• The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE),
or reinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash
rack attached to the top of the riser, to prevent floating debris from flowing out of the basin
or obstructing the system. This principal structure should be designed to accommodate the
inflow design storm.

• A rock pile or rock-filled gabions can serve as alternatives to the debris screen; although the
designer should be aware of the potential for extra maintenance involved should the pore
spaces in the rock pile clog.

• The outlet structure should be placed on a finn, smooth foundation with the base securely
anchored with concrete or other means to prevent floatation.

• Attach riser pipe (watertight connection) to a horizontal pipe (barrel). Provide anti-seep
collars on the barrel.

• Cleanout level should be clearly marked on the riser pipe.

• Proper hydraulic design of the outlet is critical to achieving the desired perfonnance of the
basin. The outlet should be designed to drain the basin within 24 to 72 hours (also referred
to as "drawdown time"). The 24-hour limit is specified to provide adequate settling time; the
72-hour limit is specified to mitigate vector control concerns.

• The two most common outlet problems that occur are: (1) the capacity of the outlet is too
great resulting in only partial filling of the basin and drawdown time less than designed for;
and (2) the outlet clogs because it is not adequately protected against trash and debris. To
avoid these problems, the following outlet types are recommended for use: (1) a single orifice
outlet with or without the protection of a riser pipe, and (2) perforated riser. Design
guidance for single orifice and perforated riser outlets follow:

Flow Control Using a Single OrificeAt The Bottom 0Irlie Basin (Figure 1): The outlet
control orifice should be sized using the following equation:

2A(H -Ho)"
o ~ -=3-=60:'O'"'C=T'"'(-=-2g--')'o,7,

where:

a = area of orifice (fFc)

(7xlO-')A(H - Ho)"

CT
(Eq.2)
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A = surface area of the basin at mid elevation (fF)

C = orifice coefficient
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Sediment Basin

g = gravity (32.2 fi/s 2 )

H = elevation when the basin is full (ft)

Ho = final elevation when basin is empty (ft)

With a drawdown time of 40 hours, the equation becomes:

SE-2

(1. 75xl O-<»A(H - Ho)05
a ~ -'--------'--,"----'----

C

Flow Control Using Multiple Orifices (see Figure2):

2A("=)
a,= os

3600CT(2g[ hID&< - hccntroid of orificl!S])

With terms as described above except:

at = total area of orifices

(Eq.3)

h max = maximum height from lowest orifice to the maximum water surface (ft)

hcentroidoforifices = height from the lowest orifice to the centroid of the orifice configuration
(ft)

Allocate the orifices evenly OIl two rows; separate the holes by 3X hole diameter
vertically, and by 120 degrees horizontally (refer to Figure 2).

Because basins are not maintained for infiltration, water loss by infiltration should be
disregarded when designing the hydraulic capacity of the outlet structure.

Care must be taken in the selection of "C"; 0.60 is most often recommended and used.
However, based on actual tests, GKY (1989), "Outlet Hydraulics of Extended Detention
Facilities for Northern Virginia Planning District Commission", recommends the
following:

C = 0.66 for thin materials; where the thickness is equal to or less than the orifice
diameter, or

C = 0.80 when the material is thicker than the orifice diameter

Installation
• Securely anchor and install an anti-seep collar on the outlet pipe/riser and provide an

emergency spillway for passing major floods (see local flood control agency).

• Areas under embankments must be cleared and stripped of vegetation.

• Chain link fencing should be provided around each sediment basin to prevent unauthorized
entry to the basin or if safety is a concern.
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SE-2 Sediment Basin

Costs
Average annual costs for installation and maintenance (2 year useful life) are:

• Basin less than 50,000 ft3: Range, $0.24 - $1.58/ft3. Average, $0.73 per ft3. $400 - $2,400,
$1,200 average per drainage acre.

• Basin size greater than 50,000 ft3: Range, $0.12 - $OAB/ft3. Average, $0.36 per ft3. $200
$800, $600 average per drainage acre.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Examine basin banks for seepage and structural soundness.

• Check inlet and outlet structures and spillway for any damage or obstructions. Repair
damage and remove obstructions as needed.

• Check inlet and outlet area for erosion and stabilize if required.

• Check fencing for damage and repair as needed.

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when sediment accumulation reaches one
half the designated sediment storage volume. Sediment removed during maintenance may
be incorporated into earthwork on the site or disposed of at appropriate locations.

• Remove standing water from basin within 72 hours after accumulation.

• BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs shall be implemented at all times during dewatering activities.

• To minimize vector production:

Remove accumulation oflive and dead floating vegetation in basins during every
inspection.

Remove excessive emergent and perimeter vegetation as needed or as advised by local or
state vector control agencies.

References
A Current Assessment of Urban Best Management Practices: Techniques for Reducing
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SE-2 Sediment Basin

Embankment

-----------------
/- ~--./

/

I
I Outlet protection,
1,

-- -" Side slopes
/3: 1 (H: V)

./ l Max,,
Borrel

------

Riser

TOP VIEW

,, ,
'----- .......

Stabilized
inlet

Riser crest

Design high water

12 in
Min

Sediment storage
depth permanent pool

12 in Crest of
Min emergency

12 in spillway

~.rn I-_,

Dewatering outlet

NOTE:
This outlet provides
for permanent pool.

SIDE VIEW
no drainage

FIGURE 1: TYPICAL TEMPORARY SEDIMENT BASIN
SINGLE ORIFICE DESIGN

NOT TO SCALE

10 of 12 California Stormwater BMP Handbook
Construction

www.cabmphandbooks.com

January 2003
Errata 9-04
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Sediment Trap SE-3
Objectives

Potential Alternatives

Legend:
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Description and Purpose
A sediment trap is a containment area where sediment-laden
runoff is temporarily detained under quiescent conditions,
allowing sediment to settle out or before the runoff is
discharged. Sediment traps are formed by excavating or
constructing an earthen embankment across a waterway or low
drainage area.

Suitable Applications
Sediment traps should be considered for use:

SE-2 Sediment Basin (for larger
areas)

• At the perimeter of the site at locations where sediment
laden runoff is discharged offsite.

• At multiple locations within the project site where sediment
control is needed.

• Around or upslope from storm drain inlet protection
measures.

• Sediment traps may be used on construction projects where
the drainage area is less than 5 acres. Traps would be
placed where sediment-laden stormwater may enter a storm
drain or watercourse. SE-2, Sediment Basins, must be used
for drainage areas greater than 5 acres.

• As a supplemental control, sediment traps provide additional
protection for a water body or for reducing sediment before it
enters a drainage system.

CAUFORI-:IASTOR'IWATER
l I

January 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

1 of 6



SE-3 Sediment Trap

Limitations
• Requires large surface areas to permit infiltration and settling of sediment.

• Not appropriate for drainage areas greater than 5 acres.

• Only removes large and medium sized particles and requires upstream erosion control.

• Attractive and dangerous to children, requiring protective fencing.

• Conducive to vector production.

• Should not be located in live streams.

Implementation
Design
A sediment trap is a small temporary ponding area, usually with a gravel outlet, formed by
excavation or by construction of an earthen embankment. Its purpose is to collect and store
sediment from sites cleared or graded during construction. It is intended for use on small
drainage areas with no unusual drainage features and projected for a quick build-out time. It
should help in removing coarse sediment from runoff. TIle trap is a temporary measure with a
design life of approximately six months to one year and is to be maintained until the site area is
permanently protected against erosion by vegetation and/or structures.

Sediment traps should be used only for small drainage areas. If the contributing drainage area
is greater than 5 acres, refer to SE-2, Sediment Basins, or subdivide the catchment area into
smaller drainage basins.

Sediment usually must be removed from the trap after each rainfall event. TIle SWPPP should
detail how this sediment is to be disposed of, such as in fill areas onsite, or removal to an
approved offsite dump. Sediment traps used as perimeter controls should be installed before
any land disturbance takes place in the drainage area.

Sediment traps are usually small enough that a failure of the structure would not result in a loss
of life, damage to home or buildings, or interruption in the use of public roads or utilities.
However, sediment traps are attractive to children and can be dangerous. The following
recommendations should be implemented to reduce risks:

• Install continuous fencing around the sediment trap or pond. Consult local ordinances
regarding requirements for maintaining health and safety.

• Restrict basin side slopes to 3:1 or flatter.

Sediment trap size depends on the type of soil, size of the drainage area, and desired sediment
removal efficiency (see SE-2, Sediment Basin). As a rule of thumb, the larger the basin volume
the greater the sediment removal efficiency. Sizing criteria are typically established under the
local grading ordinance or equivalent. The runoff volume from a 2-year stonn is a common
design criteria for a sediment trap. The sizing criteria below assume that this runoff volume is
0.042 acre-ft/acre (0.5 in. of runoff). While the climatic, topographic, and soil type extremes
make it difficult to establish a statewide standard, the following criteria should trap moderate to
high amounts of sediment in most areas of California:
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Sediment Trap

• Locate sediment traps as near as practical to areas producing the sediment.

SE-3

• Trap should be situated according to the following criteria: (1) by excavating a suitable area
or where a low embankment can be constructed across a swale, (2) where failure would not
cause loss of life or property damage, and (3) to provide access for maintenance, including
sediment removal and sediment stockpiling in a protected area.

• Trap should be sized to accommodate a settling zone and sediment storage zone with
recommended minimum volumes of 67 yd3/acre and 33 yd3/acre of contributing drainage
area, respectively, based on 0.5 in. of runoff volume over a 24-hour period. In many cases,
the size of an individual trap is limited by available space. Multiple traps or additional
volume may be required to accommodate specific rainfall, soil, and site conditions.

• Traps with an impounding levee greater than 4.5 ft tall, measured from the lowest point to
the impounding area to the highest point of the levee, and traps capable of impounding more
than 35,000 ft3, should be designed by a Registered Civil Engineer. The design should
include maintenance requirements, including sediment and vegetation removal, to ensure
continuous function of the trap outlet and bypass structures.

• The outlet pipe or open spillway must be designed to convey anticipated peak flows.

• Use rock or vegetation to protect the trap outlets against erosion.

• Fencing should be provided to prevent unauthorized entry.

Installation
Sediment traps can be constructed by excavating a depression in the ground or creating an
impoundment with a small embankment. Sediment traps should be installed outside the area
being graded and should be built prior to the start of the grading activities or removal of
vegetation. To minimize the area disturbed by them, sediment traps should be installed in
natural depressions or in small swales or drainage ways. TIle following steps must be followed
during installation:

• The area under the embankment must be cleared, grubbed, and stripped of any vegetation
and root mat. TIle pool area should be cleared.

• The fill material for the embankment must be free of roots or other woody vegetation as well
as oversized stones, rocks, organic material, or other objectionable material. The
embankment may be compacted by traversing with equipment while it is being constructed.

• All cut-and-fill slopes should be 3:1 or flatter.

• VVhen a riser is used, all pipe joints must be watertight.

• VVhen a riser is used, at least the top two-thirds of the riser should be perforated with 0.5 in.
diameter holes spaced 8 in. vertically and 10 to 12 in. horizontally. See SE-2, Sediment
Basin.

• When an earth or stone outlet is used, the outlet crest elevation should be at least 1 ft below
the top of the embankment.
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SE-3 Sediment Trap

• When crushed stone outlet is used, the crushed stone used in the outlet should meet
AASHTO M43, size NO.2 or 24, or its equivalent such as MSHA NO.2. Gravel meeting the
above gradation may be used if crushed stone is not available.

Costs
Average annual cost per installation and maintenance (18 month useful life) is $0.73 per ft3
($1,300 per drainage acre). Maintenance costs are approximately 20% of installation costs.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Inspect outlet area for erosion and stabilize if required.

• Inspect trap banks for seepage and structural soundness, repair as needed.

• Inspect outlet structure and spillway for any damage or obstructions. Repair damage and
remove obstructions as needed.

• Inspect fencing for damage and repair as needed.

• Inspect the sediment trap for area of standing water during every visit. Corrective measures
should be taken if the BMP does not dewater completely in 72 hours or less to prevent vector
production.

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the trap capacity. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed of at an appropriate location.

• Remove vegetation from the sediment trap when first detected to prevent pools of standing
water and subsequent vector production.

• BMPs that require dewatering shall be continuously attended while dewatering takes place.
Dewatering BMPs shall be implemented at all times during dewatering activities.

References
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Stormwater Runoff Management: Disease Vectors Associated with Structural BMPs, 2002.
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SE-3 Sediment Trap

NOTE:
Size spillway to convey
peak design flow.

TYPICAL OPEN SPILLWAY

Outlet pipe or use ... ,.. ,
alternative open spillway,."

Earth embankment
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Watertight connection
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for storage
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Check Dams SE-4
Objectives

Legend:
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Description and Purpose
A check dam is a small barrier constructed of rock, gravel bags,
sandbags, fiber rolls, or reusable products, placed across a
constructed swale or drainage ditch. Check dams reduce the
effective slope of the channel, thereby reducing the velocity of
flowing water, allowing sediment to settle and reducing erosion.

Suitable Applications
Check dams may be appropl;ate in the following situations:

• To promote sedimentation behind the dam.

• To prevent erosion by reducing the velocity of channel flow
in small intermittent channels and temporary swales.

• In small open channels that drain 10 acres or less.

• In steep channels where stormwater runoff velocities
exceed 5 it/so

• During the establishment of grass linings in drainage
ditches or channels.

• In temporary ditches where the short length of service does
not warrant establishment of erosion-resistant linings.

Limitations
• Not to be used in live streams or in channels with extended

base flows.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier
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SE-4 Check Dams

• Not appropriate in channels that drain areas greater than 10 acres.

• Not appropriate in channels that are already grass-lined unless erosion is expected, as
installation may damage vegetation.

• Require extensive maintenance following high velocity flows.

• Promotes sediment trapping which can be re-suspended during subsequent storms or
removal of the check dam.

Implementation
General
Check dams reduce the effective slope and create small pools in swales and ditches that drain 10

acres or less. Reduced slopes reduce the velocity of stormwater flows, thus reducing erosion of
the swale or ditch and promoting sedimentation. Use of check dams for sedimentation will
likely result in little net removal of sediment because of the small detention time and probable
scour during longer storms. Using a series of check dams will generally increase their
effectiveness. A sediment trap (SE-3) may be placed immediately upstream ofthe check dam to
increase sediment removal efficiency.

Design and Layout
Check dams work by decreasing the effective slope in ditches and swales. An important
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction
in capacity must be considered when using this BMP, as reduced capacity can result in
overtopping of the ditch or swale and resultant consequences. In some cases, such as a
"permanent" ditch or swale being constructed early and used as a "temporary" conveyance for
construction flows, the ditch or swale may have sufficient capacity such that the temporary
reduction in capacity due to check dams is acceptable. VVhen check dams reduce capacities
beyond acceptable limits, there are several options:

• Don't use check dams. Consider alternative BMPs.

• Increase the size of the ditch or swale to restore capacity.

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the
same elevation as the top of the downstream dam. The center section of the dam should be
lower than the edge sections so that the check dam will direct flows to the center of the ditch or
swale.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of
products manufactured specifically for use as check dams are also being used, and some of these
products can be removed and reused. Check dams can also be constructed oflogs or lumber,
and have the advantage of a longer lifespan when compared to gravel bags, sandbags, and fiber
rolls. Straw bales can also be used for check dams and can work if correctly installed; but in
practice, straw bale check dams have a high failure rate. Check dams should not be constructed
from straw bales or silt fences, since concentrated flows quickly wash out these materials.

Rock check dams are usually constructed of 8 to 12 in. rock. TIle rock is placed either by hand or
mechanically, but never just dumped into the channel. TIle dam must completely span the ditch
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Check Dams SE-4

or swale to prevent washout. The rock used must be large enough to stay in place given the
expected design flow through the channel.

Log check dams are usually constructed of 4 to 6 in. diameter logs. The logs should be
embedded into the soil at least 18 in. Logs can be bolted or wired to vertical support logs that
have been driven or buried into the soil.

Gravel bag and sandbag check dams are constructed by stacking bags across the ditch or swale,
shaped as shown in the drawings at the end of this fact sheet.

Manufactured products should be installed in accordance with the manufacturer's instructions.

Ifgrass is planted to stabilize the ditch or swale, the check dam should be removed when the
grass has matured (unless the slope of the swales is greater than 4%).

The following guidance should be followed for the design and layout of check dams:

• Install the first check dam approximately 16 ft from the outfall device and at regular
intervals based on slope gradient and soil type.

• Check dams should be placed at a distance and height to allow small pools to form between
each check dam.

• Backwater from a downstream check dam should reach the toes of the upstream check dam.

• A sediment trap provided immediately upstream of the check dam will help capture
sediment. Due to the potential for this sediment to be resuspended in subsequent storms,
the sediment trap must be cleaned following each storm event.

• High flows (typically a 2-year storm or larger) should safely flow over the check dam without
an increase in upstream flooding or damage to the check dam.

• Where grass is used to line ditches, check dams should be removed when grass has matured
sufficiently to protect the ditch or swale.

• Gravel bags may be used as check dams with the following specifications:

Materials
Gravel bags used for check dams should confonn to the requirements of SE-6, Gravel Bag
Berms. Sandbags used for check dams should conform to SE-8, Sandbag Barrier. Fiber rolls
used for check dams should confonn to SE-5, Fiber Rolls. Straw bales used for check dams
should conform to SE-9, Straw Bale Barrier.

Installation
• Rock should be placed individually by hand or by mechanical methods (no dumping of rock)

to achieve complete ditch or swale coverage.

• Tightly abut bags and stack according to detail shown in the figure at the end of this section.
Gravel bags and sandbags should not be stacked any higher than 3 ft.

• Fiber rolls and straw bales must be trenched in and finnly staked in place.
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SE-4 Check Dams

Costs
Cost consists of only installation costs if materials are readily available. Ifmaterial must be
imported, costs may increase. For material costs, see SE-5, SE-6, SE-8 and SE-g.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Replace missing rock, bags, bales, etc. Replace bags or bales that have degraded or have
become damaged.

• If the check dam is used as a sediment capture device, sediment that accumulates in the
BMP must be periodically removed in order to maintain BMP effectiveness. Sediment
should be removed when the sediment accumulation reaches one-third of the barrier height.
Sediment removed during maintenance may be incorporated into earthwork on the site or
disposed at an appropriate location.

• If the check dam is used as a grade control structure, sediment removal is not required as
long as the system continues to control the grade.

• Remove accumulated sediment prior to permanent seeding or soil stabilization.

• Remove check dam and accumulated sediment when check dams are no longer needed.

References
Draft - Sedimentation and Erosion Control, and Inventory of Current Practices, USEPA, April
1990.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.
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Check Dams
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Fiber Rolls SE-S
Objectives
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Description and Purpose
A fiber roll consists of straw, flax, or other similar materials
bound into a tight tubular roll. When fiber rolls are placed at
the toe and on the face of slopes, they intercept runoff, reduce
its flow velocity, release the runoff as sheet flow, and provide
removal of sediment from the runoff. By interrupting the
length of a slope, fiber rolls can also reduce erosion.

Suitable Applications
Fiber rolls may be suitable:

• Along the toe, top, face, and at grade breaks of exposed and
erodible slopes to shorten slope length and spread runoff as
sheet flow

• At the end of a downward slope where it transitions to a
steeper slope

• Along the perimeter of a project

• As check dams in unlined ditches

• Down-slope of exposed soil areas

• Around temporary stockpiles

Limitations
• Fiber rolls are not effective unless trenched

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-1 Silt Fence

SE-6 Gravel Bag Berm

SE-8 Sandbag Barrier

SE-9 Straw Bale Barrier

CALIFOR,'1A STOIL'IWATER
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SE-S Fiber Rolls

• Fiber rolls at the toe of slopes greater than 5:1 (H:V) should be a minimum Of20 in.
diameter or installations achieving the same protection (i.e. stacked smaller diameter fiber
rolls, etc.).

• Difficult to move once saturated.

• If not properly staked and trenched in, fiber rolls could be transported by high flows.

• Fiber rolls have a very limited sediment capture zone.

• Fiber rolls should not be used on slopes subject to creep, slumping, or landslide.

Implementation
Fiber Roll Materials
• Fiber rolls should be either prefabricated rolls or rolled tubes of erosion control blanket.

Assembly ofField Rolled Fiber Roll
• Roll length of erosion control blanket into a tube of minimum 8 in. diameter.

• Bind roll at each end and every 4 ft along length of roll with jute-type twine.

Installation
• Locate fiber rolls on level contours spaced as follows:

Slope inclination of 4:1 (H:V) or flatter: Fiber rolls should be placed at a maximum
interval of 20 ft.

Slope inclination between 4:1 and 2:1 (H:V): Fiber Rolls should be placed at a maximum
interval of 15 ft. (a closer spacing is more effective).

Slope inclination 2:1 (H:V) or greater: Fiber Rolls should be placed at a maximum
interval of 10 ft. (a closer spacing is more effective).

• Turn the ends of the fiber roll up slope to prevent runoff from going around the roll.

• Stake fiber rolls into a 2 to 4 in. deep trench with a width equal to the diameter of the fiber
roll.

Drive stakes at the end of each fiber roll and spaced 4 ft maximum on center.

Use wood stakes with a nominal classification of 0.75 by 0.75 in. and minimum length of
24 in.

• If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted.

Removal
• Fiber rolls are typically left in place.
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Fiber Rolls SE-S

• If fiber rolls are removed, collect and dispose of sediment accumulation, and fill and
compact holes, trenches, depressions or any other ground disturbance to blend with
adjacent ground.

Costs
Material costs for fiber rolls range from $20 - $30 per 25 ft roll.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Repair or replace split, torn, unraveling, or slumping fiber rolls.

• If the fiber roll is used as a sediment capture device, or as an erosion control device to
maintain sheet flows, sediment that accumulates in the BMP must be periodically removed
in order to maintain BMP effectiveness. Sediment should be removed when sediment
accumulation reaches one-half the designated sediment storage depth, usually one-half the
distance between the top of the fiber roll and the adjacent ground surface. Sediment
removed during maintenance may be incorporated into earthwork on the site of disposed at
an appropriate location.

• If fiber rolls are used for erosion control, such as in a mini check dam, sediment removal
should not be required as long as the system continues to control the grade. Sediment
control BMPs will likely be required in conjunction with this type of application.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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SE-S Fiber Rolls
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Gravel Bag Berm SE-6
Objectives
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Description and Purpose
A gravel bag berm is a series of gravel-filled bags placed on a
level contour to intercept sheet flows. Gravel bags pond sheet
flow runoff, allowing sediment to settle out, and release runoff
slowly as sheet flows, preventing erosion.

Suitable Applications
Gravel bag berms may be suitable:

• As a linear sediment control measure:

Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets

Below other small cleared areas

Along the perimeter of a site

Down slope of exposed soil areas

Around temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment off paved areas

Along streams and channels

• As linear erosion control measure:

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Roll

SE-8 Sandbag Barrier

SE-9 Straw Bale Barrier
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SE-6 Gravel Bag Berm

Along the face and at grade breaks of exposed and erodible slopes to shorten slope length
and spread runoff as sheet flow

At the top of slopes to divert runoff away from disturbed slopes

As check dams across mildly sloped construction roads

Limitations
• Gravel berms may be difficult to remove.

• Removal problems limit their usefulness in landscaped areas.

• Gravel bag berm may not be appropriate for drainage areas greater than 5 acres.

• Runoff will pond upstream of the filter, possibly causing flooding if sufficient space does not
exist.

• Degraded gravel bags may rupture when removed, spilling contents.

• Installation can be labor intensive.

• Berms may have limited durability for long-term projects.

• When used to detain concentrated flows, maintenance requirements increase.

Implementation
General
A gravel bag benn consists of a row of open graded gravel-filled bags placed on a level contour.
When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. The open graded gravel in the bags is porous, which allows the ponded runoff to flow
slowly through the bags, releasing the runoff as sheet flows. Gravel bag berms also interrupt the
slope length and thereby reduce erosion by reducing the tendency of sheet flows to concentrate
into rivulets, which erode rills, and ultimately gullies, into disturbed, sloped soils. Gravel bag
berms are similar to sand bag barriers, but are more porous.

Design and Layout
• Locate gravel bag berms on level contours.

Slopes between 20:1 and 2:1 (H:V): Gravel bags should be placed at a maximum interval
of 50 ft (a closer spacing is more effective), with the first row near the slope toe.

Slopes 2:1 (H:V) or steeper: Gravel bags should be placed at a maximum interval of 25 ft
(a closer spacing is more effective), with the first row placed the slope toe.

• Turn the ends of the gravel bag barriers up slope to prevent runoff from going around the
berm.

• Allow sufficient space up slope from the gravel bag benn to allow ponding, and to provide
room for sediment storage.
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Gravel Bag Berm SE-6

• For installation near the toe of the slope, consider moving the gravel bag barriers away from
the slope toe to facilitate cleaning. To prevent flows behind the barrier, bags can be placed
perpendicular to a benn to serve as cross barriers.

• Drainage area should not exceed 5 acres.

• In Non-Traffic Areas:

Height = 18 in. maximum

Top width = 24 in. minimum for three or more layer construction

Top width = 12 in. minimum for one or two layer construction

Side slopes = 2:1 or flatter

• In Construction Traffic Areas:

Height = 12 in. maximum

Top width = 24 in. minimum for three or more layer construction.

Top width = 12 in. minimum for one or two layer construction.

Side slopes = 2:1 or flatter.

• Butt ends of bags tightly

• On multiple row, or multiple layer construction, overlapp butt joints of adjacent row and row
beneath.

• Use a pyramid approach when stacking bags.

Materials
• Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or

burlap, minimum unit weight of 4 ounces/yd2 , Mullen burst strength exceeding 300 Ib/in2 in
conformance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355.

• Bag Size: Each gravel-filled bag should have a length of 18 in., width of 12 in., thickness of
3 in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may vary based
on locally available materials.

• Fill Material: Fill material should be 0.5 to 1 in. Class 2 aggregate base, clean and free
from clay, organic matter, and other deleterious material, or other suitable open graded,
non-cohesive, porous gravel.

Costs
Gravel filter: Expensive, since off-site materials, hand construction, and demolition/removal
are usually required. Material costs for gravel bags are average of $2.50 per empty gravel bag.
Gravel costs range from $20-$35 per yd3.
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SE-6 Gravel Bag Berm

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Gravel bags exposed to sunlight will need to be replaced every two to three months due to
degrading of the bags.

• Reshape or replace gravel bags as needed.

• Repair washouts or other damage as needed.

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

• Remove gravel bag benns when no longer needed. Remove sediment accumulation and
clean, re-grade, and stabilize the area. Removed sediment should be incorporated in the
project or disposed of.

References
Handbook of Steel Drainage and Highway Construction, American Iron and Steel Institute,
1983_

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Pollution Plan Handbook, First Edition, State of California, Department of
Transportation Division of New Technology, Materials and Research, October 1992.
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Street Sweeping and Vacuuming SE-7
Objectives
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Description and Purpose
Street sweeping and vacuuming includes use of self-propelled
and walk-behind equipment to remove sediment from streets
and roadways, and to clean paved surfaces in preparation for
final paving. Sweeping and vacuuming prevents sediment from
the project site from enteling storm drains or receiving waters.

Suitable Applications
Sweeping and vacuuming are suitable anywhere sediment is
tracked from the project site onto public or plivate paved
streets and roads, typically at points of egress. Sweeping and
vacuuming are also applicable duling preparation of paved
surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment
is wet or when tracked soil is caked (caked soil may need to be
scraped loose).

Implementation
• Controlling the number of points where vehicles can leave

the site will allow sweeping and vacuuming efforts to be
focused, and perhaps save money.

• Inspect potential sediment tracking locations daily.

• Visible sediment tracking should be swept or vacuumed on a
daily basis.

Targeted Constituents

Sediment 0'
Nutrients

Trash 0'
Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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SE-7 Street Sweeping and Vacuuming

• Do not use kick brooms or sweeper attachments. These tend to spread the dirt rather than
remove it.

• If not mixed with debris or trash, consider incorporating the removed sediment back into
the project

Costs
Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.
Expect rental rates from $S8/hour (3 yd3 hopper) to $88fhour (9 yd3 hopper), plus operator
costs. Hourly production rates vary with the amount of area to be swept and amount of
sediment. Match the hopper size to the area and expect sediment load to minimize time spent
dumping.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Mlen actively in use, points of ingress and egress must be inspected daily.

• Mlen tracked or spilled sediment is observed outside the construction limits, it must be
removed at least daily. More frequent removal, even continuous removal, may be required
in some jurisdictions.

• Be careful not to sweep up any unknown substance or any object that may be potentially
hazardous.

• Adjust brooms frequently; maximize efficiency of sweeping operations.

• After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Labor Surcharge and Equipment Rental Rates, State of California Department ofTransportation
(Caltrans), April 1, 2002 - March 31, 2003.
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Sandbag Barrier SE-8
Objectives
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Description and Purpose
A sandbag barrier is a series of sand-filled bags placed on a
level contour to intercept sheet flows. Sandbag barriers pond
sheet flow runoff, allowing sediment to settle out.

Suitable Applications
Sandbag barriers may be suitable:

• As a linear sediment control measure:

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets

Below other small cleared areas

Along the perimeter of a site

Potential Alternatives

SE-1 Silt Fence

SE-5 Fiber Rolls

SE-6 Gravel Bag Berm

SE-9 Straw Bale Barrier

Down slope of exposed soil areas

Around temporary stockpiles and spoil areas

Parallel to a roadway to keep sediment off paved areas

Along streams and channels

• As linear erosion control measure:

Along the face and at grade breaks of exposed and erodible
slopes to shorten slope length and spread runoff as sheet
flow
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SE-8 Sandbag Barrier

At the top of slopes to divert runoff away from disturbed slopes

As check dams across mildly sloped construction roads

Limitations
• It is necessary to limit the drainage area upstream of the barrier to 5 acres.

• Degraded sandbags may rupture when removed, spilling sand.

• Installation can be labor intensive.

• Barriers may have limited durability for long-tenn projects.

• When used to detain concentrated flows, maintenance requirements increase.

• Burlap should not be used for sandbags.

Implementation
General
A sandbag barrier consists of a row of sand-filled bags placed on a level contour. When
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing
temporary ponding. The temporary ponding provides quiescent conditions allowing sediment
to settle. While the sand-filled bags are porous, the fine sand tends to quickly plug with
sediment, limiting the rate of flow through the barrier. If a porous barrier is desired, consider
SE-1, Silt Fence, SE-5, Fiber Rolls, SE-6, Gravel Bag Berms, or SE-9, Straw Bale Barriers.
Sandbag barriers also interrupt the slope length and thereby reduce erosion by reducing the
tendency of sheet flows to concentrate into rivulets which erode rills, and ultimately gullies, into
disturbed, sloped soils. Sandbag barriers are similar to ground bag bemIs, but less porous.

Design and Layout
• Locate sandbag barriers on a level contour.

Slopes between 20:1 and 2:1 (H:V): Sandbags should be placed at a maximum interval of
50 ft (a closer spacing is more effective), with the first row near the slope toe.

Slopes 2:1 (H:V) or steeper: Sandbags should be placed at a maximum interval of 25 ft (a
closer spacing is more effective), with the first row placed near the slope toe.

• Turn the ends of the sandbag barrier up slope to prevent runoff from going around the
barrier.

• Allow sufficient space up slope from the barrier to allow ponding, and to provide room for
sediment storage.

• For installation near the toe of the slope, consider moving the barrier away from the slope
toe to facilitate cleaning. To prevent flow behind the barrier, sandbags can be placed
perpendicular to the barrier to serve as cross barriers.

• Drainage area should not exceed 5 acres.
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Sandbag Barrier

• Stack sandbags at least three bags high.

• Butt ends of bags tightly.

• Overlapp butt joints of row beneath with each successive row.

• Use a pyramid approach when stacking bags.

• In non-traffic areas

Height = 18 in. maximum

Top width = 24 in. minimum for three or more layer construction

Side slope = 2:1 or flatter

• In construction traffic areas

Height = 12 in. maximum

Top width = 24 in. minimum for three or more layer construction.

Side slopes = 2:1 or flatter.

SE-8

Materials
• Sandbag Material: Sandbag should be woven polypropylene, polyethylene or polyamide

fabric, minimum unit weight of 4 ouncesfyd2
, Mullen burst strength exceeding 300 Ibjin2 in

confonnance with the requirements in ASTM designation D3786, and ultraviolet stability
exceeding 70% in conformance with the requirements in ASTM designation D4355. Use of
burlap may not acceptable in some jurisdictions.

• Sandbag Size: Each sand-filled bag should have a length of 18 in., width of 12 in.,
thickness of 3 in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may
vary based on locally available materials.

• Fill Material: All sandbag fill material should be non-cohesive, Class 1 or Class 2

permeable material free from clay and deleterious material.

Costs
Sandbag barriers are more costly, but typically have a longer useful life than other barriers.
Empty sandbags cost $0.25 - $0.75. Average cost of fill material is $8 per yd3. Pre-filled
sandbags are more expensive at $1.50 - $2.00 per bag.

Inspection and Maintenance
• Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events,

weekly during the rainy season, and at two-week intervals during the non-rainy season.

• Sandbags exposed to sunlight will need to be replaced every two to three months due to
degradation of the bags.

• Reshape or replace sandbags as needed.
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SE-8

• Repair washouts or other damage as needed.

Sandbag Barrier

• Sediment that accumulates in the BMP must be periodically removed in order to maintain
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches
one-third of the barrier height. Sediment removed during maintenance may be incorporated
into earthwork on the site or disposed at an appropriate location.

• Remove sandbags when no longer needed. Remove sediment accumulation, and clean, re
grade, and stabilize the area.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Wind Erosion Control WE-l
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TC

WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Wind erosion or dust control consists of applying water or other
dust palliatives as necessary to prevent or alleviate dust
nuisance generated by construction activities" Covering small
stockpiles or areas is an alternative to applying water or other
dust palliatives.

Suitable Applications
Wind erosion control BMPs are suitable during the following
construction activities:

• Construction vehicle traffic on unpaved roads

• Drilling and blasting activities

• Sediment tracking onto paved roads

• Soils and debl;s storage piles

• Batch drop from front-end loaders

• Areas with unstabilized soil

• Final grading/site stabilization

Limitations
• Watering prevents dust only for a short period and should be

applied daily (or more often) to be effective.

• Over watering may cause erosion.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CALlfORKIA STOR.'l\\"ATER
L I
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WE-l Wind Erosion Control

• Oil or oil-treated subgrade should not be used for dust control because the oil may migrate
into drainageways and/or seep into the soil.

• Effectiveness depends on soil, temperature, humidity, and wind velocity.

• Chemically treated sub grades may make the soil water repellant, interfering with long-term
infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants
may be subject to freezing and may contain solvents and should be handled properly.

• Asphalt, as a mulch tack or chemical mulch, requires a 24-hour curing time to avoid
adherence to equipment, worker shoes, etc. Application should be limited because asphalt
surfacing may eventually migrate into the drainage system.

• In compacted areas, watering and other liquid dust control measures may wash sediment or
other constituents into the drainage system.

Implementation
General
California's Mediterranean climate, with short wet seasons and long hot dry seasons, allows the
soils to thoroughly dry out. During these dry seasons, construction activities are at their peak,
and disturbed and exposed areas are increasingly subject to wind erosion, sediment tracking
and dust generated by construction equipment.

Dust control, as a BMP, is a practice that is already in place for many construction activities.
Los Angeles, the North Coast, and Sacramento, among others, have enacted dust control
ordinances for construction activities that cause dust to be transported beyond the construction
project property line.

Recently, the State Air Resources Control Board has, under the authority of the Clean Air Act,
started to address air quality in relation to inhalable particulate matter less than 10 microns
(PM-10). Approximately 90 percent of these small particles are considered to be dust. Existing
dust control regulations by local agencies, municipal departments, public works department,
and public health departments are in place in some regions within California.

Many local agencies require dust control in order to comply with local nuisance laws, opacity
laws (visibility impairment) and the requirements of the Clean Air Act. The following are
measures that local agencies may have already implemented as requirements for dust control
from contractors:

• Construction and Grading Penllits: Require provisions for dust control plans.

• Opacity Emission Limits: Enforce compliance with California air pollution control laws.

• Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints.

• Maintain Field Application Records: Require records of dust control measures from
contractor;

• Stonnwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into
SWPPP.

2 of 5 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

January 2003



Wind Erosion Control WE-l

Dust Control Practices

Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or
track dust particles. The following table shows dust control practices that can be applied to site
conditions that cause dust. For heavily traveled and disturbed areas, wet suppression
(watering), chemical dust suppression, gravel asphalt surfacing, temporary gravel construction
entrances, equipment wash-out areas, and haul truck covers can be employed as dust control
applications. Permanent or temporary vegetation and mulching can be employed for areas of
occasional or no construction traffic. Preventive measures would include minimizing surface
areas to be disturbed, limiting onsite vehicle traffic to 15 mph, and controlling the number and
activity of vehicles on a site at any given time.

DUST CONTROIPRACTICES

SITE CONDITIOl'I We' Chemical
TeJfllOrilry Gravel

Haul
Mlnimize

Permanent
Mulching Suppression [M;, Gravel or Silt Construction

T~k
Extent of

Vegetatioo
(Watering) Suppression "",,",' Fe= EntrancesJEquipmen

Co~
Disturbed

W",",,,,,,," Are,

Disturbed Areas
not Subject to X X X X X X
T~'"

Disturbed Areas
X X X X X

Subject to Traffic

Materill Stock Pile
X X X X

Stabilization

Demolition X X X

Clearing!
X X X X

Excavation

Truck Traffic on X X X X X
Unpaval Roads

MudIOirt Carry X X
eM

Additional preventive measures include:

• Schedule construction activities to minimize exposed area (EC-I, Scheduling).

• Quickly stabilize exposed soils using vegetation, mulching, spray-on adhesives, calcium
chloride, sprinkling, and stonefgravellayering.

• Identify and stabilize key access points prior to commencement of construction.

• Minimize the impact of dust by anticipating the direction of prevailing winds.

• Direct most construction traffic to stabilized roadways within the project site.

• Water should be applied by means of pressure-type distributors or pipelines equipped with a
spray system or hoses and nozzles that will ensure even distribution.

• All distribution equipment should be equipped with a positive means of shutoff.

• Unless water is applied by means of pipelines, at least one mobile unit should be available at
all times to apply water or dust palliative to the project.
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WE-l Wind Erosion Control

• If reclaimed waste water is used, the sources and discharge must meet California
Department of Health Services water reclamation criteria and the Regional Water Quality
Control Board requirements. Non-potable water should not be conveyed in tanks or drain
pipes that will be used to convey potable water and there should be no connection between
potable and non-potable supplies. Non-potable tanks, pipes, and other conveyances should
be marked, "NON-POTABLE WATER- DO NOT DRINK"

• Materials applied as temporary soil stabilizers and soil binders also generally provide wind
erosion control benefits.

• Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads.

• Provide covers for haul trucks transporting materials that contribute to dust.

• Provide for wet suppression or chemical stabilization of exposed soils.

• Provide for rapid clean up of sediments deposited on paved roads. Furnish stabilized
construction road entrances and vehicle wash down areas.

• Stabilize inactive construction sites using vegetation or chemical stabilization methods.

• Limit the amount of areas disturbed by clearing and earth moving operations by scheduling
these activities in phases.

For chemical stabilization, there are many products available for chemically stabilizing gravel
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any
adverse effects on stormwater, plant life, or groundwater.

Costs
Installation costs for water and chemical dust suppression are low, but annual costs may be
quite high since these measures are effective for only a few hours to a few days.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Check areas protected to ensure coverage.

• Most dust control measures require frequent, often daily, or multiple times per day
attention.

References
Best Management Practices and Erosion Control Manual for Construction Sites, Flood Control
District of Maricopa County, Arizona, September 1992.

California Air Pollution Control Laws, California Air Resources Board, 1992.
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Wind Erosion Control WE-l

Caltrans, Standard Specifications, Sections 10, "Dust Control"; Section 17, "Watering"; and
Section 18, "Dust Palliative".

Prospects for Attaining the State Ambient Air Quality Standards for Suspended Particulate
Matter (PMlO), Visibility Reducing Particles, Sulfates, Lead, and Hydrogen Sulfide, California
Air Resources Board, April 1991.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Stabilized Construction Entrance/Exit TC-l

Objectives

Legend:

0' Primary Objective

~ Secondary Objective

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

WM

EC

SE

TC

WE

NS

Description and Purpose
A stabilized construction access is defined by a point of
entrance/exit to a construction site that is stabilized to reduce
the tracking of mud and dirt onto public roads by construction
vehicles.

Suitable Applications
Use at construction sites:

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

• Where dirt or mud can be tracked onto public roads.
Potential Alternatives

• Adjacent to water bodies. None

• Where poor soils are encountered.

• Where dust is a problem during dry weather conditions.

Limitations
• Entrances and exits require periodic top dressing with

additional stones.

• This BMP should be used in conjunction with street
sweeping on adjacent public right of way.

• Entrances and exits should be constructed on level ground
only.

• Stabilized construction entrances are rather expensive to
construct and when a wash rack is included, a sediment trap of
some kind must also be provided to collect wash water runoff.

CAUFORIo:IASTOR-\,lWATER
l I
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Stabilized Construction Entrance/Exit TC-l

Implementation
General
A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any
point where traffic will be entering or leaving a construction site to or from a public right of way,
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing
tracking of sediments and other pollutants onto paved roads helps prevent deposition of
sediments into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance
should be used. NPDES penllits require that appropriate measures be implemented to prevent
tracking of sediments onto paved roadways, where a significant source of sediments is derived
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from
equipment leaving a construction site. TIle entrance should be built on level ground.
Advantages of the Stabilized Construction Entrance/Exit is that it does remove some sediment
from equipment and serves to channel construction traffic in and out of the site at specified
locations. Efficiency is greatly increased when a washing rack is included as part of a stabilized
construction entrance/exit.

Design and Layout
• Construct on level ground where possible.

• Select 3 to 6 in. diameter stones.

• Use minimum depth of stones of 12 in. or as recommended by soils engineer.

• Construct length of 50 ft minimum, and 30 ft minimum width.

• Rumble racks constructed of steel panels with ridges and installed in the stabilized
entrance/exit will help remove additional sediment and to keep adjacent streets clean.

• Provide ample turning radii as part of the entrance.

• Limit the points of entrance/exit to the construction site.

• Limit speed of vehicles to control dust.

• Properly grade each construction entrance/exit to prevent runoff from leaving the
construction site.

• Route runoff from stabilized entrances/exits through a sediment trapping device before
discharge.

• Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it.

• Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on
longevity, required performance, and site conditions. Do not use asphalt concrete (AC)
grindings for stabilized construction access/roadway.
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Stabilized Construction Entrance/Exit TC-l

• If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth,
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate
greater than 3 in. but smaller than 6 in. should be used.

• Designate combination or single purpose entrances and exits to the construction site.

• Require that all employees, subcontractors, and suppliers utilize the stabilized construction
access.

• Implement SE-7, Street Sweeping and Vacuuming, as needed.

• All exit locations intended to be used for more than a two-week period should have stabilized
construction entrance/exit BMPs.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMPs are under way, inspect
weekly during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible
accumulated sediment.

• Remove aggregate, separate and dispose of sediment if construction entrance/exit is clogged
with sediment.

• Keep all temporary roadway ditches clear.

• Check for damage and repair as needed.

• Replace gravel material when surface voids are visible.

• Remove all sediment deposited on paved roadways within 24 hours.

• Remove gravel and filter fabric at completion of construction

Costs
Average annual cost for installation and maintenance may vary from $1,200 to $4,800 each,
averaging $2,400 per entrance. Costs will increase with addition of washing rack, and sediment
trap. With wash rack, costs range from $1,200 - $6,000 each, averaging $3,600 per entrance.

References
Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

National Management Measures to Control Nonpoint Source Pollution from Urban Areas,
USEPAAgency,2002.

Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters, Work Group Working Paper, USEPA, April 1992.
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Stabilized Construction Entrance/Exit TC-l

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Guidance Specifying Management Measures for Nonpoint Pollution in Coastal Waters, EPA
840-B-9-002, USEPA, Office afWater, Washington, DC, 1993.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Stabilized Construction Entrance/Exit TC-l
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Stabilized Construction Entrance/Exit
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Stabilized Construction Roadway TC-2
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control
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Description and Purpose
Access roads, subdivision roads, parking areas, and other onsite
vehicle transportation routes should be stabilized immediately
after grading, and frequently maintained to prevent erosion and
control dust.

Suitable Applications
This BMP should be applied for the following conditions:

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

• Temporary Construction Traffic:
Potential Alternatives

Phased construction projects and offsite road access None

Construction during wet weather

• Construction roadways and detour roads:

Where mud tracking is a problem during wet weather

Where dust is a problem during dry weather

Adjacent to water bodies

Where poor soils are encountered

Limitations
• The roadway must be removed or paved when construction is

complete.

LAlIFllR"I/\ 'iIClR\lWJ\ rER
I I 1 I
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TC-2 Stabilized Construction Roadway

• Certain chemical stabilization methods may cause stormwater or soil pollution and should
not be used. See WE-I, Wind Erosion Control.

• Management of construction traffic is subject to air quality control measures. Contact the
local air quality management agency.

• Materials will likely need to be removed prior to final project grading and stabilization.

• Use of this BMP may not be applicable to very short duration projects.

Implementation
General
Areas that are graded for construction vehicle transport and parking purposes are especially
susceptible to erosion and dust. TIle exposed soil surface is continually disturbed, leaving no
opportunity for vegetative stabilization. Such areas also tend to collect and transport runoff
waters along their surfaces. During wet weather, they often become muddy quagmires that
generate significant quantities of sediment that may pollute nearby streams or be transported
offsite on the wheels of construction vehicles. Dirt roads can become so unstable during wet
weather that they are virtually unusable.

Efficient construction road stabilization not only reduces onsite erosion but also can
significantly speed onsite work, avoid instances of immobilized machinery and delivery vehicles,
and generally improve site efficiency and working conditions during adverse weather

Installation/Application Criteria
Permanent roads and parking areas should be paved as soon as possible after grading. As an
alternative where construction will be phased, the early application of gravel or chemical
stabilization may solve potential erosion and stability problems. Temporary gravel roadway
should be considered during the rainy season and on slopes greater than 5%.

Temporary roads should follow the contour of the natural terrain to the maximum extent
possible. Slope should not exceed 15%. Roadways should be carefully graded to drain
transversely. Provide drainage swales on each side of the roadway in the case of a crowned
section or one side in the case of a super elevated section. Simple gravel berms without a trench
can also be used.

Installed inlets should be protected to prevent sediment laden water from entering the storm
sewer system (SE-lO, Storm Drain Inlet Protection). In addition, the following criteria should
be considered.

• Road should follow topographic contours to reduce erosion of the roadway.

• The roadway slope should not exceed 15%.

• Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust
(WE-I, Wind Erosion Control).

• Properly grade roadway to prevent runoff from leaving the construction site.

• Design stabilized access to support heaviest vehicles and equipment that will use it.
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Stabilized Construction Roadway TC-2

• Stabilize roadway using aggregate, asphalt concrete, or concrete based on longevity, required
perfonnance, and site conditions. The use of cold mix asphalt or asphalt concrete (Ae)
grindings for stabilized construction roadway is not allowed.

• Coordinate materials with those used for stabilized construction entrance/exit points.

• If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth.
A crushed aggregate greater than 3 in. but smaller than 6 in. should be used.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, impact weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Keep all temporary roadway ditches clear.

• VVhen no longer required, remove stabilized construction roadway and re-grade and repair
slopes.

• Periodically apply additional aggregate on gravel roads.

• Active dirt construction roads are commonly watered three or more times per day during the
dry season.

Costs
Gravel construction roads are moderately expensive, but cost is often balanced by reductions in
construction delay. No additional costs for dust control on construction roads should be
required above that needed to meet local air quality requirements.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.

Stormwater Management of the Puget Sound Basin, Technical Manual, Publication #91-75,
Washington State Deparhnent of Ecology, February 1992.
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TC-2 Stabilized Construction Roadway

Virginia Erosion and Sedimentation Control Handbook, Virginia Department of Conservation
and Recreation, Division of Soil and Water Conservation, 1991.

Water Quality Management Plan for the Lake Tahoe Region, Volume II, Handbook of
Management Practices, Tahoe Regional Planning Agency, November 1988.
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Entrance/Outlet Tire Wash TC-3
Objectives

Legend:

0' Primary Objective

~ Secondary Objective
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Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
A tire wash is an area located at stabilized construction access
points to remove sediment from tires and under carriages and
to prevent sediment from being transported onto public
roadways.

Suitable Applications
Tire washes may be used on construction sites where dirt and
mud tracking onto public roads by construction vehicles may
occur.

Limitations
• The tire wash requires a supply of wash water.

• A turnout or doublewide exit is required to avoid having
entering vehicles drive through the wash area.

• Do not use where wet tire trucks leaving the site leave the
road dangerously slick.

Implementation
• Incorporate with a stabilized construction entrance/exit.

See TC-I, Stabilized Construction Entrance/Exit.

• Construct on level ground when possible, on a pad of coarse
aggregate greater than 3 in. but smaller than 6 in. A geotextile
fabric should be placed below the aggregate.

• Wash rack should be designed and constructed/manufactured
for anticipated traffic loads.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

TG-1 Stabilized Construction
Entrance/Exit

CAUFOR1-:IASTOR-'-IWATER
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TC-3 Entrance/Outlet Tire Wash

• Provide a drainage ditch that will convey the runoff from the wash area to a sediment
trapping device. TIle drainage ditch should be of sufficient grade, width, and depth to carry
the wash runoff.

• Use hoses with automatic shutoff nozzles to prevent hoses from being left on.

• Require that all employees, subcontractors, and others that leave the site with mud caked
tires and undercarriages to use the wash facility.

• Implement SC-7, Street Sweeping and Vacuuming, as needed.

Costs
Costs are low for installation of wash rack.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stonnwater discharge daily while non-stormwater discharges
occur.

• Remove accumulated sediment in wash rack and/or sediment trap to maintain system
performance.

• Inspect routinely for damage and repair as needed.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Manual of Standards of Erosion and Sediment Control Measures, Association of Bay Area
Governments, May 1995.

Stormwater Quality Handbooks Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Entrance/Outlet Tire Wash TC-3
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specified by a soils engineer

SECTION B-B
NTS

8

Ditch to corry runoff
to a sediment trapping
device

Wash Rack

/

SUPp~hose~Water

NOTE:
Many designs con be field
fabricated, or fabricated

units may be used.

TYPICAL TIRE WASH
NOT TO SCALE
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Water Conservation Practices NS-l
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TR
WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Water conservation practices are activities that use water
during the construction of a project in a manner that avoids
causing erosion and the transport of pollutants offsite. These
practices can reduce or eliminate non-stormwater discharges.

Suitable Applications
Water conservation practices are suitable for all construction
sites where water is used, including piped water, metered
water, trucked water, and water from a reservoir.

Limitations
• None identified.

Implementation
• Keep water equipment in good working condition.

• Stabilize water truck filling area.

• Repair water leaks promptly.

• Washing of vehicles and equipment on the construction site
is discouraged.

• Avoid using water to clean construction areas. Ifwater
must be used for cleaning or surface preparation, surface
should be swept and vacuumed first to remove dirt. This will
minimize amount of water required.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CAUFORI-:IASTOR'IWATER
l I
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NS-l Water Conservation Practices

• Direct construction water runoff to areas where it can soak into the ground or be collected
and reused.

• Authorized non-stonnwater discharges to the storm drain system, channels, or receiving
waters are acceptable with the implementation of appropriate BMPs.

• Lock water tank valves to prevent unauthorized use.

Costs
The cost is small to none compared to the benefits of conserving water.

Inspection and Maintenance
• Inspect and verify that activity based BMPs are in place prior to the commencement of

authorized non-stormwater discharges.

• Inspect BMPs subject to non-stormwater discharges daily while llon-stonnwater discharges
are occunng.

• Repair water equipment as needed to prevent unintended discharges.

Water trucks

Water reservoirs (water buffalos)

Irrigation systems

Hydrant connections

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Dewatering Operations NS-2
Objectives

Legend:

~ Primary Objective

(!I Secondary Objective

EC

SE

TR

WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Dewatering operations are practices that manage the discharge
of pollutants when non-stormwater and accumulated
precipitation must be removed from a work location so that
construction work may be accomplished.

Suitable Applications
These practices are implemented for discharges of non
stormwater from construction sites. Non-stormwaters include,
but are not limited to, groundwater, water from cofferdams,
water diversions, and waters used during construction activities
that must be removed from a work area.

Practices identified in this section are also appropriate for
implementation when managing the removal of accumulated
precipitation (stormwater) from depressed areas at a
construction site.

Limitations
• Site conditions will dictate design and use of dewatering

operations.

• The controls discussed in this best management practice
(BMP) address sediment only.

• The controls detailed in this BMP only allow for minimal
settling time for sediment particles. Use only when site
conditions restrict the use of the other control methods.

• Dewatel;ng operations will require, and must comply with,
applicable local permits.

Targeted Constituents

Sediment 0
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

SE-5: Fiber Roll

SE-6: Gravel Bag Berm

SE-9: Straw Bale Barrier

CAUFORI-:IASTOR'IWATER
l I
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NS-2 Dewatering Operations

• Avoid dewatering discharges where possible by using the water for dust control, by
infiltration, etc.

Implementation
• Dewatering non-stormwater cannot be discharged without prior notice to and approval from

the Regional Water Quality Control Board (RWQCB) and local stormwater management
agency. This includes stonllwater that is co-mingled with groundwater or other llOll
stonnwater sources. Once the discharge is allowed, appropriate BMPs must be implemented
to ensure the discharge complies with all pennit requirements and regional and watershed
specific requirements.

• RWQCB may require a separate NPDES permit prior to the dewatering discharge of nOll
stormwater. These permits will have specific testing, monitoring, and discharge
requirements and can take significant time to obtain.

• The flow chart shown in Figure 1 should be utilized to guide dewatering operations.

• The owner will coordinate monitoring and permit compliance.

• Additional permits or permissions from other agencies may be required for dewatering
cofferdams or diversions.

• Dewatering discharges must not cause erosion at the discharge point.

A variety of methods can be used to treat water during dewatering operations. Several devices
are presented below and provide options to achieve sediment removal. TIle size of particles
present in the sediment and Permit or receiving water limitations on sediment are key
considerations for selecting sediment treatment option(s); in some cases, the use of multiple
devices may be appropriate.

Sediment Basin (see also SE-2)
Description:
• A sediment basin is a temporary basin with a controlled release structure that is fonned by

excavation or construction of an embankment to detain sediment-laden runoff and allow
sediment to settle out before discharging. Sediment basins are generally larger than
Sediment Traps (SE-3).

Appropriate Applications.-
• Effective for the removal of gravel, sand, silt, some metals that settle out with the sediment,

and trash.

Implementation:
• Excavation and construction of related facilities is required.

• Temporary sediment basins must be fenced if safety is a concern.

• Outlet protection is required to prevent erosion at the outfall location.
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Dewatering Operations NS-2

Maintenance:
• Maintenance is required for safety fencing, vegetation, embankment, inlet and outfall

structures, as well as other features.

• Removal of sediment is required when the storage volume is reduced by one-half.

Sediment Trap (See also SE-3)
Description:
• A sediment trap is a temporary basin formed by excavation and/or construction of an

earthen embankment across a waterway or low drainage area to detain sediment-laden
runoff and allow sediment to settle out before discharging. Sediment traps are generally
smaller than Sediment Basins (SE-2).

Appropriate Applicah"olls,-
Effective for the removal of large and medium sized particles (sand and gravel) and some metals
that settle out with the sediment.

Implementation:
• Excavation and construction of related facilities is required.

• Trap inlets should be located to maximize the travel distance to the trap outlet.

• Use rock or vegetation to protect the trap outlets against erosion.

Maintenance:
• Maintenance is required for vegetation, embankment, inlet and outfall structures, as well as

other features.

• Removal of sediment is required when the storage volume is reduced by one-third.
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NS-2

Weir Tanks

Dewatering Operations

Description:
• A weir tank separates water and waste by using weirs. The configuration of the weirs (over

and under weirs) maximizes the residence time in the tank and determines the waste to be
removed from the water, such as oil, grease, and sediments.

Appropriate Applications.-
• The tank removes trash, some settleable solids (gravel, sand, and silt), some visible oil and

grease, and some metals (removed with sediment). To achieve high levels of flow, multiple
tanks can be used in parallel. If additional treatment is desired, the tanks can be placed in
series or as pre-treahnent for other methods.

Implementation:
• Tanks are delivered to the site by the vendor, who can provide assistance with set-up and

operation.

• Tank size will depend on flow volume, constituents of concern, and residency period
required. Vendors should be consulted to appropriately size tank.

Maintenance:
• Periodic cleaning is required based on visual inspection or reduced flow.

• Oil and grease disposal must be by licensed waste disposal company.
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Dewatering Operations

Dewatering Tanks

NS-2

Description:
• A dewatering tank removes debris and sediment. Flow enters the tank through the top,

passes through a fabric filter, and is discharged through the bottom of the tank. The filter
separates the solids from the liquids.

Appropriate Applications:
• The tank removes trash, gravel, sand, and silt, some visible oil and grease, and some metals

(removed with sediment). To achieve high levels of flow, multiple tanks can be used in
parallel. If additional treatment is desired, the tanks can be placed in series or as pre
treatment for other methods.

Implementation:
• Tanks are delivered to the site by the vendor, who can provide assistance with set-up and

operation.

• Tank size will depend on flow volume, constituents of concern, and residency period
required. Vendors should be consulted to appropriately size tank.

Maintenance:
• Periodic cleaning is required based on visual inspection or reduced flow.

• Oil and grease disposal must be by licensed waste disposal company.
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NS-2 Dewatering Operations

Gravity Bag Filter

DEWATERING BAG

( ~ (~

?
rV

'1

WATER PUMP
) ) ~~

PUMP DISCHARGE HOSE FILTERED WATER

Description:
• A gravity bag ftlter, also referred to as a dewatering bag, is a square or rectangular bag made

of non-woven geotextile fabric that collects sand, silt, and fines.

Appropriate Applications:
• Effective for the removal of sediments (gravel, sand, and silt). Some metals are removed

with the sediment.

Implementation:
• Water is pumped into one side of the bag and seeps through the bottom and sides of the bag.

• A secondary barrier, such as a rock filter bed or straw/hay bale barrier, is placed beneath
and beyond the edges of the bag to capture sediments that escape the bag.

Maintenance:
• Inspection of the flow conditions, bag condition, bag capacity, and the secondary barrier is

required.

• Replace the bag when it no longer ftlters sediment or passes water at a reasonable rate.

• The bag is disposed of offsite.
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Dewatering Operations

Sand Media Particulate Filter

NS-2

Description:
• Water is treated by passing it through canisters filled with sand media. Generally, sand

filters provide a final level of treatment. They are often used as a secondary or higher level of
treatment after a significant amount of sediment and other pollutants have been removed
using other methods.

Appropriate Applications:
• Effective for the removal of trash, gravel, sand, and silt and some metals, as well as the

reduction of biochemical oxygen demand (BOD) and turbidity.

• Sand filters can be used for stand-alone treatment or in conjunction with bag and cartlidge
filtration if further treatment is required.

• Sand filters can also be used to provide additional treatment to water treated via settling or
basic filtration.

Implementation:
• The filters require delivery to the site and initial set up. The vendor can provide assistance

with installation and operation.

Maintenance:
• The filters require regular service to monitor and maintain the level of the sand media. If

subjected to high loading rates, filters can plug quickly.

• Venders generally provide data on maximum head loss through the filter. The filter should
be monitored daily while in use, and cleaned when head loss reaches target levels.

• If cleaned by backwashing, the backwash water may need to be hauled away for disposal, or
returned to the upper end of the treatment train for another pass through the series of
dewateling BMPs.

January 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

7 of 11



NS-2

Pressurized Bag Filter

Dewatering Operations

Description:
• A pressurized bag filter is a unit composed of single filter bags made from polyester felt

material. The water filters through the unit and is discharged through a header. Vendors
provide bag filters in a val;ety of configurations. Some units include a combination of bag
filters and cartridge filters for enhanced contaminant removal.

Appropriate Applications:
• Effective for the removal of sediment (sand and silt) and some metals, as well as the

reduction of BOD, turbidity, and hydrocarbons. Oil absorbent bags are available for
hydrocarbon removal.

• Filters can be used to provide secondary treatment to water treated via settling or basic
filtration.

Implementation:
• The filters require delivery to the site and initial set up. The vendor can provide assistance

with installation and operation.

Maintenance:
• The filter bags require replacement when the pressure differential equals or exceeds the

manufacturer's recommendation.
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Dewatering Operations

Cartridge Filter

NS-2

Description:
• Cartridge filters provide a high degree of pollutant removal by utilizing a number of

individual cartlidges as part of a larger filteling unit. They are often used as a secondary or
higher (polishing) level of treatment after a significant amount of sediment and other
pollutants are removed. Units come with various caltlidge configurations (for use in selies
with bag filters) or with a larger single cartlidge filtration unit (with multiple filters within).

Appropriate Applications.-
• Effective for the removal of sediment (sand, silt, and some clays) and metals, as well as the

reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can effectively be removed
with special resin cartlidges.

• Filters can be used to provide secondary treatment to water treated via settling or basic
filtration.

Implementation:
• The filters require delivery to the site and initial set up. The vendor can provide assistance.

Maintenance:
• The cartlidges require replacement when the pressure differential equals or exceeds the

manufacturer's recommendation.

Costs
• Sediment controls are low to high cost measures depending on the dewateling system that is

selected. Pressurized filters tend to be more expensive than gravity settling, but are often
more effective. Simple tanks are generally rented on a long-term basis (one or more
months) and can range from $360 per month for a 1,000 gallon tank to $2,660 per month
for a 10,000 gallon tank. Mobilization and demobilization costs vary considerably.

Inspection and Maintenance
• Inspect and velify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
duling the rainy season and at two-week intervals in the non-rainy season to velify
continued BMP implementation.
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NS-2 Dewatering Operations

• Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
occur.

• Unit-specific maintenance requirements are included with the description of each unit.

• Sediment removed during the maintenance of a dewatering device may be either spread
onsite and stabilized, or disposed of at a disposal site as approved by the owner.

• Sediment that is commingled with other pollutants must be disposed of in accordance with
all applicable laws and regulations and as approved by the owner.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.

Labor Surcharge & Equipment Rental Rates, April 1, 2002 through March 31, 2003, California
Department of Transportation (Caltrans).
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Dewatering Operations NS-2
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Objectives

Legend:

0' Primary Objective

~ Secondary Objective

Paving and Grinding Operations

EC

SE

TR
WE

NS

WM

NS-3

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent or reduce the discharge of pollutants from paving
operations, using measures to prevent runon and runoff
pollution, properly disposing of wastes, and training employees
and subcontractors.

Suitable Applications
These procedures are implemented where paving, surfacing,
resurfacing, or sawcutting, may pollute stormwater runoff or
discharge to the storm drain system or watercourses.

Limitations
• Finer solids are not effectively removed by filtration

systems.

• Paving opportunities may be limited during wet weather.

Implementation
General
• Avoid paving during the wet season when feasible.

• Reschedule paving and grinding activities if rain is in the
forecast.

• Train employees and sub-contractors in pollution
prevention and reduction.

• Store materials away from drainage courses to prevent
stormwater mnon (see WM-I, Material Delivery and Storage).

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None

CAUFORI-:IASTOR'IWATER
l I
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NS-3 Paving and Grinding Operations

• Protect drainage courses, particularly in areas with a grade, by employing BMPs to divert
runoff or to trap and filter sediment.

• Ifpaving involves an onsite mixing plant, follow the stonnwater permitting requirements for
industrial activities.

• Stockpile material removed from roadways away from drain inlets, drainage ditches, and
watercourses, These materials should be stored consistent with WM-3, Stockpile
Management.

• Disposal of pee andAC waste should be in confonllance with WM-8, Concrete Waste
Management.

Saw Cutting, Grinding, and Pavement Removal
• Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm drains

during saw cutting to contain slurry.

• When paving involves AC, the following steps should be implemented to prevent the
discharge of grinding residue, uncompacted or loose AC, tack coats, equipment cleaners, or
unrelated paving materials:

AC grindings, pieces, or chunks used in embankments or shoulder backing must not be
allowed to enter any stonn drains or watercourses. Install silt fence until structure is
stabilized or permanent controls are in place. Examples of temporary perimeter controls
can be found in EC-9, Earth Dikes and Drainage Swales; SE-I, Silt Fence; or SE-5, Fiber
Rolls.

Collect and remove all broken asphalt and recycle when practical. Old or spilled asphalt
must be recycled or disposed.

Any AC chunks and pieces used in embankments must be placed above the water table
and covered by at least 1 ft of material.

• Do not allow saw-cut slurry to enter stonn drains or watercourses. Residue from grinding
operations should be picked up by means of a vacuum attachment to the grinding machine,
should not be allowed to flow across the pavement, and should not be left on the surface of
the pavement. See also WM-8, Concrete Waste Management, and WM-IO, Liquid Waste
Management.

• Dig out activities should not be conducted in the rain.

• Collect dig out material by mechanical or manual methods. This material may be recycled
for use as shoulder backing or base material.

• If dig out material cannot be recycled, transport the material back to an approved storage
site.

Asphaltic Concrete Paving
• Ifpaving involves asphaltic cement concrete, follow these steps:
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Paving and Grinding Operations NS-3

Do not allow sand or gravel placed over new asphalt to wash into storm drains, streets,
or creeks. Vacuum or sweep loose sand and gravel and properly dispose of this waste by
referring to WM-5, Solid Waste Management.

Old asphalt must be disposed of properly. Collect and remove all broken asphalt from
the site and recycle whenever possible.

Portland Cement Concrete Paving
• Do not wash sweepings from exposed aggregate concrete into a storm drain system. Collect

and retUnl to aggregate base stockpile or dispose of properly.

• Allow aggregate rinse to settle. Then, either allow rinse water to dry in a temporary pit as
described in WM-8, Concrete Waste Management, or pump the water to the sanitary sewer
if allowed by the local wastewater authority.

Sealing Operations
• During chip seal application and sweeping operations, petroleum or petroleum covered

aggregate must not be allowed to enter any stonn drain or water courses. Apply temporary
perimeter controls until structure is stabilized.

• Drainage inlet structures and manholes should be covered with filter fabric during
application of seal coat, tack coat, slurry seal, and fog seal.

• Seal coat, tack coat, slurry seal, or fog seal should not be applied if rainfall is predicted to
occur during the application or curing period.

Paving Equipment
• Leaks and spills from paving equipment can contain toxic levels of heavy metals and oil and

grease. Place drip pans or absorbent materials under paving equipment when not in use.
Clean up spills with absorbent materials rather than burying. See NS-IO, Vehicle and
Equipment Maintenance, WM-4, Spill Prevention and Control, and WM-lO, Liquid Waste
Management.

• Substances used to coat asphalt transport trucks, and asphalt spreading equipment should
not contain soap and should be non-foaming and non-toxic.

• Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading
equipment.

• Paving equipment parked onsite should be parked over plastic to prevent soil
contamination.

• Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hardened
asphalt from equipment, manage hardened asphalt debris as described in WM-5, Solid
Waste Management. Any cleaning onsite should follow NS-8, Vehicle and Equipment
Cleaning.
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NS-3 Paving and Grinding Operations

Thermoplastic Striping
• Thermoplastic striper and pre-heater equipment shutoff valves should be inspected to

ensure that they are working properly to prevent leaking thermoplastic from entering drain
inlets, the stonllwater drainage system, or watercourses.

• Pre-heaters should be filled carefully to prevent splashing or spilling afhot thermoplastic.
Leave six inches of space at the top of the pre-heater container when filling thermoplastic to
allow room for material to move when the vehicle is deadheaded.

• Do not pre-heat, transfer, or load thermoplastic near drain inlets or watercourses.

• Clean truck beds daily of loose debris and melted thennoplastic. When possible, recycle
thenlloplastic material.

Raised/Recessed Pavement Marker Application and Removal
• Do not transfer or load bituminous material near drain inlets, the stonnwater drainage

system, or watercourses.

• Melting tanks should be loaded with care and not filled to beyond six inches from the top to
leave room for splashing when vehicle is deadheaded.

• Mlen servicing or filling melting tanks, ensure all pressure is released before removing lids
to avoid spills.

• On large-scale projects, use mechanical or manual methods to collect excess bituminous
material from the roadway after removal of markers.

Costs
• All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Keep ample supplies of drip pans or absorbent materials onsite.

• Inspect and maintain machinery regularly to minimize leaks and drips.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Hot Mix Asphalt-Paving HandbookAC 150/5370-14, Appendix I, U.S. Army Corps of Engineers,
July 1991.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Illicit Connection!Discharge NS-6
Objectives

Legend:
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Description and Purpose
Procedures and practices designed for construction contractors
to recognize illicit connections or illegally dumped or
discharged materials on a construction site and report
incidents.

Suitable Applications
This best management practice (BMP) applies to all
construction projects. Illicit connection/discharge and
reporting is applicable anytime an illicit connection or
discharge is discovered or illegally dumped material is found on
the construction site.

Targeted Constituents

Sediment

Nutrients 0'
Trash 0'
Metals 0'
Bacteria 0'
Oil and Grease 0'
Organics 0'

Potential Alternatives

None

Limitations
Illicit connections and illegal discharges or dumping, for the
purposes of this BMP, refer to discharges and dumping caused
by parties other than the contractor. Ifpre-existing hazardous
materials or wastes are known to exist onsite, they should be
identified in the SWPPP and handled as set forth in the SWPPP.

Implementation
Planning
• Review the SWPPP. Pre-existing areas of contamination

should be identified and documented in the SWPPP.

• Inspect site before beginning the job for evidence of illicit
connections, illegal dumping or discharges. Document any
pre-existing conditions and notify the owner.

CAUfOM1A STOR._IWATER
l I
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NS-6 Illicit Connection!Discharge
• Inspect site regularly during project execution for evidence of illicit connections, illegal

dumping or discharges.

• Observe site perimeter for evidence for potential of illicitly discharged or illegally dumped
material, which may enter the job site.

Identification ofIllicit Connections and Illegal Dumping or Discharges
• General - unlabeled and unidentifiable material should be treated as hazardous.

• Solids - Look for debris, or rubbish piles. Solid waste dumping often occurs on roadways
with light traffic loads or in areas not easily visible from the traveled way.

• Liquids - signs of illegal liquid dumping or discharge can include:

Visible signs of staining or unusual colors to the pavement or surrounding adjacent
soils

Pungent odors coming from the drainage systems

Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

Abnormal water flow during the dry weather season

• Urban AI'eas - Evidence of illicit connections or illegal discharges is typically detected at
stonn drain outfall locations or at manholes. Signs of an illicit connection or illegal
discharge can include:

Abnormal water flow during the dry weather season

Unusual flows in sub drain systems used for dewatering

Pungent odors coming from the drainage systems

Discoloration or oily substances in the water or stains and residues detained within
ditches, channels or drain boxes

Excessive sediment deposits, particularly adjacent to or near active offsite construction
projects

• Rural AI'eas - illicit connections or illegal discharges involving irrigation drainage ditches
are detected by visual inspections. Signs of an illicit discharge can include:

Abnormal water flow during the non-irrigation season

Non-standard junction structures

Broken concrete or other disturbances at or near junction structures

Reporting
Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time
of discovery. For illicit connections or discharges to the storm drain system, notify the local
stormwater management agency. For illegal dumping, notify the local law enforcement agency.

Cleanup and Removal
The responsibility for cleanup and removal of illicit or illegal dumping or discharges will vary by
location. Contact the local stormwater management agency for further information.
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Illicit Connection!Discharge NS-6
Costs
Costs to look for and report illicit connections and illegal discharges and dumping are low. The
best way to avoid costs associated with illicit connections and illegal discharges and dumping is
to keep the project perimeters secure to prevent access to the site, to observe the site for vehicles
that should not be there, and to document any waste or hazardous materials that exist onsite
before taking possession of the site.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect the site regularly to check for any illegal dumping or discharge.

• Prohibit employees and subcontractors from disposing of non-job related debris or materials
at the construction site.

• Notify the owner of any illicit connections and illegal dumping or discharge incidents at the
time of discovery.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.
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Vehicle and Equipment Cleaning NS-8
Objectives
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Description and Purpose
Vehicle and equipment cleaning procedures and practices
eliminate or reduce the discharge of pollutants to stormwater
from vehicle and equipment cleaning operations. Procedures
and practices include but are not limited to: using offsite
facilities; washing in designated, contained areas only;
eliminating discharges to the storm drain by infiltrating the
wash water; and training employees and subcontractors in
proper cleaning procedures.

Suitable Applications
These procedures are suitable on all construction sites where
vehicle and equipment cleaning is performed.

Limitations
Even phosphate-free, biodegradable soaps have been shown to
be toxic to fish before the soap degrades. Sending
vehicles/equipment offsite should be done in conjunction with
TR-l, Stabilized Construction Entrance/Exit.

Implementation
Other options to washing equipment onsite include contracting
with either an offsite or mobile commercial washing business.
These businesses may be better equipped to handle and dispose
of the wash waters properly. Performing this work offsite can
also be economical by eliminating the need for a separate washing
operation onsite.

Ifwashing operations are to take place onsite, then:

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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NS-8 Vehicle and Equipment Cleaning

• Use phosphate-free, biodegradable soaps.

• Educate employees and subcontractors on pollution prevention measures.

• Do not pennit steam cleaning onsite. Steam cleaning can generate significant pollutant
concentrates.

• Cleaning of vehicles and equipment with soap, solvents or steam should not occur on the
project site unless resulting wastes are fully contained and disposed of. Resulting wastes
should not be discharged or buried, and must be captured and recycled or disposed
according to the requirements ofWM-lO, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics. Minimize use of solvents. Use
of diesel for vehicle and equipment cleaning is prohibited.

• All vehicles and equipment that regularly enter and leave the construction site must be
cleaned offsite.

• When vehicle and equipment washing and cleaning must occur onsite, and the operation
cannot be located within a structure or building equipped with appropriate disposal
facilities, the outside cleaning area should have the following characteristics:

Located away from storm drain inlets, drainage facilities, or watercourses

Paved with concrete or asphalt and benned to contain wash waters and to prevent runon
and runoff

Configured with a sump to allow collection and disposal of wash water

No discharge of wash waters to storm drains or watercourses

Used only when necessary

• When cleaning vehicles and equipment with water:

Use as little water as possible. High-pressure sprayers may use less water than a hose
and should be considered

Use positive shutoff valve to minimize water usage

Facility wash racks should discharge to a sanitary sewer, recycle system or other
approved discharge system and must not discharge to the storm drainage system,
watercourses, or to groundwater

Costs
Cleaning vehicles and equipment at an offsite facility may reduce overall costs for vehicle and
equipment cleaning by eliminating the need to provide similar services onsite. When onsite
cleaning is needed, the cost to establish appropriate facilities is relatively low on larger, long
duration projects, and moderate to high on small, short-duration projects.
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Vehicle and Equipment Cleaning NS-8

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while llon-stormwater discharges
occur.

• Inspection and maintenance is minimal, although some berm repair may be necessary_

• Monitor employees and subcontractors throughout the duration of the construction project
to ensure appropriate practices are being implemented.

• Inspect sump regularly and remove liquids and sediment as needed.

• Prohibit employees and subcontractors from washing personal vehicles and equipment on
the construction site.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Swisher, R.D. Surfactant Biodegradation, Marcel Decker Corporation, 1987.
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Description and Purpose
Vehicle equipment fueling procedures and practices are
designed to prevent fuel spills and leaks, and reduce or
eliminate contamination of stormwater. TIlls can be
accomplished by using offsite facilities, fueling in designated
areas only, enclosing or covering stored fuel, implementing spill
controls, and training employees and subcontractors in proper
fueling procedures.

Suitable Applications
These procedures are suitable on all construction sites where
vehicle and equipment fueling takes place.

Limitations
Onsite vehicle and equipment fueling should only be used
where it is impractical to send vehicles and equipment offsite
for fueling. Sending vehicles and equipment offsite should be
done in conjunction with TR-l, Stabilized Construction
Entrance/ Exit.

Implementation
• Use offsite fueling stations as much as possible. These

businesses are better equipped to handle fuel and spills
properly. Pelforming this work offsite can also be
economical by eliminating the need for a separate fueling
area at a site.

• Discourage "topping-off' of fuel tanks.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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NS-9 Vehicle and Equipment Fueling

• Absorbent spill cleanup materials and spill kits should be available in fueling areas and on
fueling trucks, and should be disposed of properly after use.

• Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless
the fueling is performed over an impermeable surface in a dedicated fueling area.

• Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the
adsorbent materials promptly and dispose of properly.

• Avoid mobile fueling of mobile construction equipment around the site; rather. transport the
equipment to designated fueling areas. With the exception of tracked equipment such as
bulldozers and large excavators, most vehicles should be able to travel to a designated area
with little lost time.

• Train employees and subcontractors in proper fueling and cleanup procedures.

• Mlen fueling must take place onsite, designate an area away from drainage courses to be
used. Fueling areas should be identified in the SWPPP.

• Dedicated fueling areas should be protected from stormwater runon and runoff, and should
be located at least 50 ft away from downstream drainage facilities and watercourses. Fueling
must be perfonned on level-grade areas.

• Protect fueling areas with bemls and dikes to prevent runon, runoff, and to contain spills.

• Nozzles used in vehicle and equipment fueling should be equipped with an automatic shutoff
to control drips. Fueling operations should not be left unattended.

• Use vapor recovery nozzles to help control drips as well as air pollution where required by
Air Quality Management Districts (AQMD).

• Federal, state, and local requirements should be observed for any stationary above ground
storage tanks.

Costs
• All of the above measures are low cost except for the capital costs of above ground tanks that

meet all local environmental, zoning, and fire codes.

Inspection and Maintenance
• Vehicles and equipment should be inspected each day of use for leaks. Leaks should be

repaired immediately or problem vehicles or equipment should be removed from the project
site.

• Keep ample supplies of spill cleanup materials onsite.

• Immediately clean up spills and properly dispose of contaminated soil and cleanup
materials.
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Vehicle and Equipment Fueling NS-9

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.
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Vehicle & Equipment Maintenance NS-l0
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Description and Purpose
Prevent or reduce the contamination of stormwater resulting
from vehicle and equipment maintenance by running a "dry
and clean site". The best option would be to perform
maintenance activities at an offsite facility. If this option is not
available then work should be performed in designated areas
only, while providing cover for materials stored outside,
checking for leaks and spills, and containing and cleaning up
spills immediately. Employees and subcontractors must be
trained in proper procedures.

Suitable Applications
These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles.

Limitations
Onsite vehicle and equipment maintenance should only be used
where it is impractical to send vehicles and equipment offsite
for maintenance and repair. Sending vehicles/equipment
offsite should be done in conjunction with TR-I, Stabilized
Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially
significant source of stormwater pollution. Activities that can
contaminate stormwater include engine repair and service,
changing or replacement of fluids, and outdoor equipment storage
and parking (engine fluid leaks). For further information on
vehicle or equipment servicing, see NS-8, Vehicle and Equipment
Cleaning, and NS-g, Vehicle and Equipment Fueling.

Targeted Constituents

Sediment

Nutrients 0'
Trash 0'
Metals

Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None
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NS-l0 Vehicle & Equipment Maintenance

Implementation
• Use offsite repair shops as much as possible. 111ese businesses are better equipped to handle

vehicle fluids and spills properly. Performing this work offsite can also be economical by
eliminating the need for a separate maintenance area.

• If maintenance must occur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stonnwater mnon and runoff, and
should be located at least 50 ft from downstream drainage facilities and watercourses.

• Drip pans or absorbent pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area.

• Place a stockpile of spill cleanup materials where it will be readily accessible.

• All fueling trucks and fueling areas are required to have spill kits and/or use other spill
protection devices.

• Use adsorbent materials on small spills. Remove the absorbent materials promptly and
dispose of properly.

• Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately.

• Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease.

• Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning
solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary
containment and covers for these materials if stored onsite.

• Train employees and subcontractors in proper maintenance and spill cleanup procedures.

• Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on
docks, barges, or other structures over water bodies when the vehicle or equipment is
planned to be idle for more than 1 hour.

• For long-term projects, consider using portable tents or covers over maintenance areas if
maintenance cannot be perfonned offsite.

• Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis
lubrication and fifth-wheel lubrication.

• Properly dispose of used oils, fluids, lubricants, and spill cleanup materials.

• Do not place used oil in a dumpster or pour into a stoml drain or watercourse.

• Properly dispose of or recycle used batteries.

• Do not bury used tires.

• Repair leaks of fluids and oil immediately.
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Vehicle & Equipment Maintenance NS-l0

Listed below is further information if you must perform vehicle or equipment maintenance
onsite.

Safer Alternative Products
• Consider products that are less toxic or hazardous than regular products. 111ese products

are often sold under an "environmentally friendly" label.

• Consider use of grease substitutes for lubrication of truck fifth-wheels. Follow
manufacturers label for details on specific uses.

• Consider use of plastic friction plates on truck fifth-wheels in lieu of grease. Follow
manufacturers label for details on specific uses.

Waste Reduction
Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed in Califomia Toxic Rule as priority pollutants. TIlese
materials are hannful and must not contaminate stormwater. They must be disposed of as a
hazardous waste. Reducing the number of solvents makes recycling easier and reduces
hazardous waste management costs. Often, one solvent can perform ajob as well as two
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and
waste by substituting non-hazardous or less hazardous materials. For example, replace
chlorinated organic solvents with non-chlorinated solvents. Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose of properly. Check the
list of active ingredients to see whether it contains chlorinated solvents. The "chlor" tenn
indicates that the solvent is chlorinated. Also, try substituting a wire brush for solvents to clean
parts.

Recycling and Disposal
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous
wastes separate, do not mix used oil solvents, and keep chlorinated solvents Oike,
trichloroethane) separate from non-chlorinated solvents Oike kerosene and mineral spirits).
Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans
or other open containers lying around. Provide cover and secondary containment until these
materials can be removed from the site.

Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries,
even if you think all the acid has drained out. Ifyou drop a battery, treat it as if it is cracked.
Put it into the containment area until you are sure it is not leaking.

Costs
All of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.
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NS-l0 Vehicle & Equipment Maintenance

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while llon-stonnwater discharges
occur.

• Keep ample supplies of spill cleanup materials onsite.

• Maintain waste fluid containers in leak proof condition.

• Vehicles and equipment should be inspected on each day afuse. Leaks should be repaired
immediately or the problem vehicle(s) or equipment should be removed from the project
site.

• Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or replace as
needed.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program; Program Development and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Concrete Curing NS-12
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Description and Purpose
Concrete curing is used in the construction of structures such as
bridges, retaining walls, pump houses, large slabs, and
structured foundations. Concrete curing includes the use of
both chemical and water methods. Discharges of stormwater
and non-stormwater exposed to concrete during curing may
have a high pH and may contain chemicals, metals, and fines.
Proper procedures reduce or eliminate the contamination of
stormwater runoff during concrete curing.

Suitable Applications
Suitable applications include all projects where Portland
Cement Concrete (PCC) and concrete curing chemicals are
placed where they can be exposed to rainfall, runoff from other
areas, or where runoff from the PCC will leave the site.

Limitations
None identified.

Implementation
Chemical Curing
• Avoid over spray of curing compounds.

• Minimize the drift of chemical cure as much as possible by
applying the curing compound close to the concrete surface.
Apply an amount of compound that covers the surface, but
does not allow any runoff of the compound.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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NS-12 Concrete Curing

• Use proper storage and handling techniques for concrete curing compounds. Refer to WM
1, Material Delivery and Storage.

• Protect drain inlets prior to the application of curing compounds.

• Refer to WM-4. Spill Prevention and Control.

Water Curingfor Bridge Decks, Retaining Walls, and other Structures
• Direct cure water away from inlets and watercourses to collection areas for infiltration or

other means of removal in accordance with all applicable permits.

• Collect cure water at the top of slopes and transport or dispose afwater in a non-erodible
manner. See EC-9 Earth Dikes and Drainage Swales, EC-lO, Velocity Dissipation Devices,
and EC-ll, Slope Drains.

• Utilize wet blankets or a similar method that maintains moisture while minimizing the use
and possible discharge of water.

Costs
All of the above measures are generally low cost.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while non-stonnwater discharges
occur.

• Ensure that employees and subcontractors implement appropriate measures for storage,
handling, and use of curing compounds.

• Inspect cure containers and spraying equipment for leaks.

References
Blue Print for a Clean Bay-Construction-Related Industries: Best Management Practices for
Stormwater Pollution Prevention; Santa Clara Valley Non Point Source Pollution Control
Program, 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.
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Concrete Finishing NS-13
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Description and Purpose
Concrete finishing methods are used for bridge deck
rehabilitation, paint removal, curing compound removal, and
final surface finish appearances. Methods include sand
blasting, shot blasting, grinding, or high pressure water
blasting. Stormwater and non-stormwater exposed to concrete
finishing by-products may have a high pH and may contain
chemicals, metals, and fines. Proper procedures and
implementation of appropriate BMPs can minimize the impact
that concrete-finishing methods may have on stormwater and
non-stormwater discharges.

Suitable Applications
These procedures apply to all construction locations where
concrete finishing operations are performed.

Limitations
None identified.

Implementation
• Collect and properly dispose of water from high-pressure

water blasting operations.

• Collect contaminated water from blasting operations at the
top of slopes. Transport or dispose of contaminated water
while using BMPs such as those for erosion control. Refer to
EC-9, Earth Dikes and Drainage Swales, EC-IO, Velocity
Dissipation Devices, and EC-l1, Slope Drains.

Targeted Constituents

Sediment 0'
Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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NS-13 Concrete Finishing

• Direct water from blasting operations away from inlets and watercourses to collection areas
for infiltration or other means of removal (dewatering). Refer to NS-2 De-Watering
Operations.

• Protect inlets during sandblasting operations. Refer to SE-lO, Storm Drain Inlet Protection.

• Refer to WM-8, Concrete Waste Management for disposal of concrete based debris.

• Minimize the drift of dust and blast material as much as possible by keeping the blasting
nozzle close to the surface.

• Mlen blast residue contains a potentially hazardous waste, refer to WM-6, Hazardous Waste
Management.

Costs
These measures are generally of low cost.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stormwater discharges daily while non-stonnwater discharges
occur.

• Sweep or vacuum up debris from sandblasting at the end of each shift.

• At the end of each work shift, remove and contain liquid and solid waste from containment
structures, if any, and from the general work area.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities, Developing Pollution Prevention Plans
and Best Management Practices, EPA 832-R-9200S; USEPA, April 1992.
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Material Delivery and Storage WM-l
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Description and Purpose
Prevent, reduce, or eliminate the discharge of pollutants from
material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, installing
secondary containment, conducting regular inspections, and
training employees and subcontractors.

This best management practice covers only material delivery
and storage. For other information on materials, see WM-2,
Material Use, or WM-4, Spill Prevention and Control. For
information on wastes, see the waste management BMPs in this
section.

Suitable Applications
These procedures are suitable for use at all construction sites
with delivery and storage of the following materials:

• Soil stabilizers and binders

• Pesticides and herbicides

• Fertilizers

• Detergents

• Plaster

• Petroleum products such as fuel, oil, and grease

• Asphalt and concrete components

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None
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WM-l Material Delivery and Storage

• Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing
compounds

• Concrete compounds

• Other materials that may be detrimental if released to the environment

Limitations
• Space limitation may preclude indoor storage.

• Storage sheds often must meet building and fire code requirements.

Implementation
The following steps should be taken to minimize risk:

• Temporary storage area should be located away from vehicular traffic.

• Material Safety Data Sheets (MSDS) should be supplied for all materials stored.

• Construction site areas should be designated for material delivery and storage.

• Material delivery and storage areas should be located near the construction entrances, away
from waterways, if possible.

Avoid transport near drainage paths or waterways.

Surround with earth bemls. See EC-9, Earth Dikes and Drainage Swales.

Place in an area which will be paved.

• Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of your
area. Contact the local Fire Marshal to review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combustible
Liquid Code, NFPAJo.

• An up to date inventory of materials delivered and stored onsite should be kept.

• Hazardous materials storage onsite should be minimized.

• Hazardous materials should be handled as infrequently as possible.

• During the rainy season, consider storing materials in a covered area. Store materials in
secondary containments such as earthen dike, horse trough, or even a children's wading pool
for non-reactive materials such as detergents, oil, grease, and paints. Small amounts of
material may be secondarily contained in "bus boy" trays or concrete mixing trays.

• Do not store chemicals, drums, or bagged materials directly on the ground. Place these
items on a pallet and, when possible, in secondary containment.
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Material Delivery and Storage WM-l

• Ifdrums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

• Chemicals should be kept in their original labeled containers.

• Employees and subcontractors should be trained on the proper material delivery and storage
practices.

• Employees trained in emergency spill cleanup procedures must be present when dangerous
materials or liquid chemicals are unloaded.

• If significant residual materials remain on the ground after construction is complete,
properly remove materials and any contaminated soil. See WM-7, Contaminated Soil
Management. If the area is to be paved, pave as soon as materials are removed to stabilize
the soil.

Material Storage Areas and Practices
• Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should

be stored in approved containers and drums and should not be overfilled. Containers and
drums should be placed in temporary containment facilities for storage.

• A temporary containment facility should provide for a spill containment volume able to
contain precipitation from a 25 year stoml event, plus the greater of 10% of the aggregate
volume of all containers or 100% of the capacity of the largest container within its boundary,
whichever is greater.

• A temporary containment facility should be impervious to the materials stored therein for a
minimum contact time of 72 hours.

• A temporary containment facility should be maintained free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing
determines them to be non-hazardous. All collected liquids or non-hazardous liquids should
be sent to an approved disposal site.

• Sufficient separation should be provided between stored containers to allow for spill cleanup
and emergency response access.

• Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

• Throughout the rainy season, each temporary containment facility should be covered during
non-working days, prior to, and during rain events.

• Materials should be stored in their original containers and the original product labels should
be maintained in place in a legible condition. Damaged or otherwise illegible labels should
be replaced immediately.
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WM-l Material Delivery and Storage

• Bagged and boxed materials should be stored on pallets and should not be allowed to
accumulate on the ground. To provide protection from wind and rain throughout the rainy
season, bagged and boxed materials should be covered during non-working days and prior to
and during rain events.

• Stockpiles should be protected in accordance with WM-3, Stockpile Management.

• Materials should be stored indoors within existing structures or sheds when available.

• Proper storage instructions should be posted at all times in an open and conspicuous
locatioll.

• An ample supply of appropriate spill clean up material should be kept near storage areas.

• Also see WM-6, Hazardous Waste Management, for storing of hazardous materials.

Material Delivery Practices
• Keep an accurate, up-to-date inventory of material delivered and stored onsite.

• Arrange for employees trained in emergency spill cleanup procedures to be present when
dangerous materials or liquid chemicals are unloaded.

Spill Cleanup
• Contain and clean up any spill immediately.

• Properly remove and dispose of any hazardous materials or contaminated soil if significant
residual materials remain on the ground after construction is complete. See WM-7,
Contaminated Soil Management.

• See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials.

Cost
• The largest cost of implementation may be in the construction of a materials storage area

that is covered and provides secondary containment.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Keep an ample supply of spill cleanup materials near the storage area.

• Keep storage areas clean, well organized, and equipped with ample cleanup supplies as
appropriate for the materials being stored.

• Repair or replace perimeter controls, containment structures, covers, and liners as needed to
maintain proper function.
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Material Delivery and Storage WM-l

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Material Use WM-2
Objectives

Legend:
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Description and Purpose
Prevent or reduce the discharge of pollutants to the storm drain
system or watercourses from material use by using alternative
products, minimizing hazardous material use onsite, and
training employees and subcontractors.

Suitable Applications
This BMP is suitable for use at all construction projects. These
procedures apply when the following materials are used or
prepared onsite:

• Pesticides and herbicides

• Fertilizers

• Detergents

• Plaster

• Petroleum products such as fuel, oil, and grease

• Asphalt and other concrete components

• Other hazardous chemicals such as acids, lime, glues,
adhesives, paints, solvents, and curing compounds

• Concrete compounds

• Other materials that may be detrimental if released to the
environment

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None

CAUFORIo:IASTOR-\,lWATER
l I
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WM-2 Material Use

Limitations
Safer alternative building and construction products may not be available or suitable in every
instance.

Implementation
The following steps should be taken to minimize risk:

• Minimize use of hazardous materials onsite.

• Follow manufacturer instructions regarding uses, protective equipment, ventilation,
flammability, and mixing of chemicals.

• Train personnel who use pesticides. The California Department of Pesticide Regulation and
county agricultural commissioners license pesticide dealers, certify pesticide applicators,
and conduct onsite inspections.

• Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed.
Follow the recommended usage instructions. Over-application is expensive and
environmentally harmful. Unless on steep slopes, till fertilizers into the soil rather than
hydro seeding. Apply surface dressings in several smaller applications, as opposed to one
large application, to allow time for infiltration and to avoid excess material being carried
offsite by runoff. Do not apply these chemicals just before it rains.

• Train employees and subcontractors in proper material use.

• Supply Material Safety Data Sheets (MSDS) for all materials.

• Dispose oflatex paint and paint cans, used brushes, rags, absorbent materials, and drop
cloths, when thoroughly dry and are no longer hazardous, with other construction debris.

• Do not remove the original product label; it contains important safety and disposal
information. Use the entire product before disposing of the container.

• Mix paint indoors or in a containment area. Never clean paintbrushes or rinse paint
containers into a street, gutter, storm drain, or watercourse. Dispose of any paint thinners,
residue, and sludge(s) that cannot be recycled, as hazardous waste.

• For water-based paint, clean brushes to the extent practicable, and rinse to a drain leading to
a sanitary sewer where permitted, or into a concrete washout pit or temporary sediment
trap. For oil-based paints, clean brushes to the extent practicable, and filter and reuse
thinners and solvents.

• Use recycled and less hazardous products when practical. Recycle residual paints, solvents,
non-treated lumber, and other materials.

• Use materials only where and when needed to complete the construction activity. Use safer
alternative materials as much as possible. Reduce or eliminate use ofhazardous materials
onsite when practical.
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Material Use WM-2

• Require contractors to complete the "Report of Chemical Spray Forms" when spraying
herbicides and pesticides.

• Keep an ample supply of spill clean up material near use areas. Train employees in spill
clean up procedures.

• Avoid exposing applied materials to rainfall and runoff unless sufficient time has been
allowed for them to dry.

Costs
All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Maintenance of this best management practice is minimal.

• Spot check employees and subcontractors throughout the job to ensure appropriate practices
are being employed.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Coastal Nonpoint Pollution Control Program: Program Development and Approval Guidance,
Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Stockpile Management WM-3
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TC

WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control
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Description and Purpose
Stockpile Management procedures and practices are designed
to reduce or eliminate air and stormwater pollution from
stockpiles of soil, paving materials such as portland cement
concrete (PCC) rubble, asphalt concrete (AC), asphalt concrete
rubble, aggregate base, aggregate sub base or pre-mixed
aggregate, asphalt mindel' (so called "cold mix" asphalt), and
pressure treated wood.

Suitable Applications
Implement in all projects that stockpile soil and other
materials.

Limitations
None identified.

Implementation
Protection of stockpiles is a year-round requirement. To
properly manage stockpiles:

• Locate stockpiles a minimum of 50 ft away from
concentrated flows of stormwater, drainage courses, and
inlets.

• Protect all stockpiles from stormwater runon using a
temporary perimeter sediment barrier such as berms, dikes,
fiber rolls, silt fences, sandbag, gravel bags, or straw bale
barriers.

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None

CAUFORIo:IASTOR-'-lWATER
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WM-3 Stockpile Management

• Implement wind erosion control practices as appropriate on all stockpiled material. For
specific information, see WE-I, Wind Erosion Control.

• Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil
Management.

• Place bagged materials on pallets and under cover.

Protection ofNan-Active Stockpiles

Non-active stockpiles ofthe identified materials should be protected further as follows:

Soil stockpiles
• During the rainy season, soil stockpiles should be covered or protected with soil stabilization

measures and a temporary perimeter sediment barrier at all times.

• During the nOll-rainy season, soil stockpiles should be covered or protected with a
temporary perimeter sediment barrier prior to the onset of precipitation.

Stockpiles ofPortland cement concrete rubble, asp/wIt concrete, asp/wit concrete rubble,
aggregate base, or aggregate sub base
• During the rainy season, the stockpiles should be covered or protected with a temporary

perimeter sediment barrier at all times.

• During the non-rainy season, the stockpiles should be covered or protected with a temporary
perimeter sediment barrier prior to the onset of precipitation.

Stockpiles of"cold mix"
• During the rainy season, cold mix stockpiles should be placed on and covered with plastic or

comparable material at all times.

• During the non-rainy season, cold mix stockpiles should be placed on and covered with
plastic or comparable material prior to the onset of precipitation.

Stockpiles/Storage ofpressure treated wood wit/l copper, chromium, and arsenic or
ammonical, copper, zinc, arid arsenate
• During the rainy season, treated wood should be covered with plastic or comparable

material at all times.

• During the non-rainy season, treated wood should be covered with plastic or comparable
material at all times and cold mix stockpiles should be placed on and covered with plastic or
comparable material prior to the onset of precipitation.

Protection ofActive Stockpiles
Active stockpiles of the identified materials should be protected further as follows:

• All stockpiles should be protected with a temporary linear sediment barrier prior to the
onset of precipitation.

• Stockpiles of "cold mix" should be placed on and covered with plastic or comparable
material prior to the onset of precipitation.

2 of 3 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

January 2003



Stockpile Management

Costs
All of the above are low cost measures.

WM-3

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation

• Repair and/or replace perimeter controls and covers as needed to keep them functioning
properly.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Spill Prevention and Control WM-4
Objectives

Legend:
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Description and Purpose
Prevent or reduce the discharge of pollutants to drainage
systems or watercourses from leaks and spills by reducing the
chance for spills, stopping the source of spills, containing and
cleaning up spills, properly disposing of spill materials, and
training employees.

This best management practice covers only spill prevention and
control. However, WM-I, Materials Delivery and Storage, and
WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

Suitable Applications
This BMP is suitable for all construction projects. Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, including the
following matel;als:

• Soil stabilizers/binders

• Dust palliatives

• Herbicides

• Growth inhibitors

• Fertilizers

• Deicing/anti-icing chemicals

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None

CALIFORl\lA STOR.'IWATER
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Spill Prevention and Control

• Fuels

• Lubricants

• Other petroleum distillates

Limitations
• In some cases it may be necessary to use a private spill cleanup company.

• This BMP applies to spills caused by the contractor and subcontractors.

WM-4

• Procedures and practices presented in this BMP are general. Contractor should identify
appropriate practices for the specific materials used or stored onsite

Implementation
The following steps will help reduce the stonnwater impacts of leaks and spills:

Education
• Be aware that different materials pollute in different amounts. Make sure that each

employee knows what a "significant spill" is for each material they use, and what is the
appropriate response for "significant" and "insignificant" spills.

• Educate employees and subcontractors on potential dangers to humans and the
environment from spills and leaks.

• Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings).

• Establish a continuing education program to indoctrinate new employees.

• Have contractor's superintendent or representative oversee and enforce proper spill
prevention and control measures.

General Afeasures
• To the extent that the work can be accomplished safely, spills of oil, petroleum products,

substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately.

• Store hazardous materials and wastes in covered containers and protect from vandalism.

• Place a stockpile of spill cleanup materials where it will be readily accessible.

• Train employees in spill prevention and cleanup.

• Designate responsible individuals to oversee and enforce control measures.

• Spills should be covered and protected from stormwater runon during rainfall to the extent
that it doesn't compromise clean up activities.

• Do not bury or wash spills with water.
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Spill Prevention and Control WM-4

• Store and dispose of used clean up materials, contaminated materials, and recovered spill
material that is no longer suitable for the intended purpose in confonnance with the
provisions in applicable BMPs.

• Do not allow water used for cleaning and decontamination to enter storm drains or
watercourses. Collect and dispose of contaminated water in accordance with WM-lO, Liquid
Waste Management.

• Contain water overflow or minor water spillage and do not allow it to discharge into
drainage facilities or watercourses.

• Place proper storage, cleanup, and spill reporting instructions for hazardous materials
stored or used on the project site in an open, conspicuous, and accessible location.

• Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,
covers, and liners should be repaired or replaced as needed to maintain proper function.

Cleanup
• Clean up leaks and spills immediately.

• Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent
material for larger spills. If the spilled material is hazardous, then the used cleanup
materials are also hazardous and must be sent to either a certified laundry (rags) or disposed
of as hazardous waste.

• Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of properly. See the waste management BMPs in this section for specific
infonnation.

Minor Spills
• Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be

controlled by the first responder at the discovery of the spill.

• Use absorbent materials on small spills rather than hosing down or burying the spill.

• Absorbent materials should be promptly removed and disposed of properly.

• Follow the practice below for a minor spill:

Contain the spread of the spill.

Recover spilled materials.

Clean the contaminated area and properly dispose of contaminated materials.

Semi-Significant Spills
• Semi-significant spills still can be controlled by the first responder along with the aid of

other personnel such as laborers and the foreman, etc. This response may require the
cessation of all other activities.
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Spill Prevention and Control

• Spills should be cleaned up immediately:

Contain spread of the spill.

Notify the project foreman immediately.

WM-4

If the spill occurs on paved or impenneable surfaces, clean up using "dry" methods
(absorbent materials, cat litter and/or rags). Contain the spill by encircling with
absorbent materials and do not let the spill spread widely.

If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen
dike. Dig up and properly dispose of contaminated soil.

If the spill occurs during rain, cover spill with tarps or other material to prevent
contaminating runoff.

Significant/Hazardous Spills
• For significant or hazardous spills that cannot be controlled by personnel in the immediate

vicinity, the following steps should be taken:

Notify the local emergency response by dialing 911. In addition to 911, the contractor will
notify the proper county officials. It is the contractor's responsibility to have all
emergency phone numbers at the construction site.

Notify the Governor's Office of Emergency Services Warning Center, (916) 845-8911.

For spills offederal reportable quantities, in conformance with the requirements in 40
CFR parts 110,119, and 302, the contractor should notify the National Response Center
at (800) 424-8802.

Notification should first be made by telephone and followed up with a written report.

The services of a spills contractor or a Haz-Mat team should be obtained immediately.
Construction personnel should not attempt to clean up until the appropriate and
qualified staffs have arrived at the job site.

Other agencies which may need to be consulted include, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway Patrol, the
City/County Police Department, Department of Toxic Substances, California Division of
Oil and Gas, CalfOSHA, etc.

Reporting
• Report significant spills to local agencies, such as the Fire Department; they can assist in

cleanup.

• Federal regulations require that any significant oil spill into a water body or onto an
adjoining shoreline be reported to the National Response Center (NRC) at 800-424-8802
(24 hours).

Use the following measures related to specific activities:
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Spill Prevention and Control WM-4

Vehicle and Equipment Maintenance
• If maintenance must occur onsite, use a designated area and a secondary containment,

located away from drainage courses, to prevent the ronon of stonnwater and the runoff of
spills.

• Regularly inspect onsite vehicles and equipment for leaks and repair immediately

• Check incoming vehicles and equipment (including delivery trucks, and employee and
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

• Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks
when removing or changing fluids.

• Place drip pans or absorbent materials under paving equipment when not in use.

• Use absorbent materials on small spills rather than hosing down or burying the spill.
Remove the absorbent materials promptly and dispose of properly.

• Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip
pans or other open containers lying around

• Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stonnwater. Place
the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.
Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.

• Store cracked batteries in a non-leaking secondary container. Do this with all cracked
batteries even if you think all the acid has drained out. Ifyou drop a battery, treat it as ifit is
cracked. Put it into the containment area until you are sure it is not leaking.

Vehicle and Equipment Fueling
• If fueling must occur onsite, use designate areas, located away from drainage courses, to

prevent the runon of stormwater and the runoff of spills.

• Discourage "topping off' of fuel tanks.

• Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks.

Costs
Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of contaminated soil
or water can be quite expensive.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stonnwater discharge daily while non-stonnwater discharges
occur.
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Spill Prevention and Control WM-4

• Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading,
and maintenance areas.

• Update your spill prevention and control plan and stock cleanup materials as changes occur
in the types of chemicals onsite.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Solid Waste Management WM-S
Objectives
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Description and Purpose
Solid waste management procedures and practices are designed
to prevent or reduce the discharge of pollutants to stormwater
from solid or construction waste by providing designated waste
collection areas and containers, arranging for regular disposal,
and training employees and subcontractors.

Suitable Applications
This BMP is suitable for construction sites where the following
wastes are generated or stored:

• Solid waste generated from trees and shrubs removed
during land clearing, demolition of existing structures
(rubble), and building construction

• Packaging matel;als including wood, paper, and plastic

• Scrap or surplus building materials including scrap metals,
rubber, plastic, glass pieces and masonry products

• Domestic wastes including food containers such as beverage
cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

• Construction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non-hazardous
equipment parts, styrofoam and other matel;als used to
transport and package construction materials

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics 0'

Potential Alternatives

None
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WM-S Solid Waste Management

• Highway planting wastes, including vegetative material, plant containers, and packaging
materials

Limitations
Temporary stockpiling of certain construction wastes may not necessitate stringent drainage
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

• Select designated waste collection areas onsite.

• Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight.

• Locate containers in a covered area or in a secondary containment.

• Provide an adequate number of containers with lids or covers that can be placed over the
container to keep rain out or to prevent loss of wastes when it is windy.

• Plan for additional containers and more frequent pickup during the demolition phase of
construction.

• Collect site trash daily, especially during rainy and windy conditions.

• Remove this solid waste promptly since erosion and sediment control devices tend to collect
litter.

• Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

• Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
hauling contractor.

• Arrange for regular waste collection before containers overflow.

• Clean up immediately if a container does spill.

• Make sure that construction waste is collected, removed, and disposed of only at authorized
disposal areas.

Education
• Have the contractor's superintendent or representative oversee and enforce proper solid

waste management procedures and practices.

• Instruct employees and subcontractors on identification of solid waste and hazardous waste.

• Educate employees and subcontractors on solid waste storage and disposal procedures.
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Solid Waste Management WM-S

• Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

• Require that employees and subcontractors follow solid waste handling and storage
procedures.

• Prohibit littering by employees, subcontractors, and visitors.

• Minimize production of solid waste materials wherever possible.

Collection, Storage, and Disposal
• Littering on the project site should be prohibited.

• To prevent clogging of the storm drainage system, litter and debris removal from drainage
grates, trash racks, and ditch lines should be a priority.

• Trash receptacles should be provided in the contractor's yard, field trailer areas, and at
locations where workers congregate for lunch and break periods.

• Litter from work areas within the construction limits of the project site should be collected
and placed in watertight dumpsters at least weekly, regardless of whether the litter was
generated by the contractor, the public, or others. Collected litter and debris should not be
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

• Dumpsters of sufficient size and number should be provided to contain the solid waste
generated by the project.

• Full dumpsters should be removed from the project site and the contents should be disposed
of by the trash hauling contractor.

• Construction debris and waste should be removed from the site biweekly or more frequently
as needed.

• Construction material visible to the public should be stored or stacked in an orderly manner.

• Stonnwater runon should be prevented from contacting stored solid waste through the use
of benns, dikes, or other temporary diversion structures or through the use of measures to
elevate waste from site surfaces.

• Solid waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding.

• Except during fair weather, construction and highway planting waste not stored in
watertight dumpsters should be securely covered from wind and rain by covering the waste
with tarps or plastic.

• Segregate potentially hazardous waste from non-hazardous construction site waste.

• Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.
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WM-S Solid Waste Management

• For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility.

• Salvage or recycle useful vegetation debris, packaging and surplus building materials when
practical. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled.

Costs
All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stonnwater discharge daily while non-stormwater discharges
occur

• Inspect construction waste area regularly.

• Arrange for regular waste collection.

References
Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from
hazardous waste through proper material use, waste disposal,
and training of employees and subcontractors.

Suitable Applications
This best management practice (BMP) applies to all construction
projects. Hazardous waste management practices are
implemented on construction projects that generate waste from
the use of:

Targeted Constituents

Sediment

Nutrients 0'
Trash 0'
Metals 0'
Bacteria 0'
Oil and Grease 0'
Organics 0'

Potential Alternatives

- Petroleum Products

- Concrete Curing Compounds

- Palliatives

- Septic Wastes

- Stains

- Wood Preservatives

- Asphalt Products

- Pesticides

- Acids

- Paints

- Solvents

- Roofing Tar

None

- Any materials deemed a hazardous waste in California,
Title 22 Division 4.5, or listed in 40 CFR Parts 110,117,

261, or 302

CAUFORI-:IASTOR'IWATER
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Hazardous Waste Management WM-6

In addition, sites with existing structures may contain wastes, which must be disposed of in
accordance with federal, state, and local regulations. These wastes include:

• Sandblasting grit mixed with lead-, cadmium-, or chromium-based paints

• Asbestos

• PCBs (particularly in older transformers)

Limitations
• Hazardous waste that cannot be reused or recycled must be disposed of by a licensed

hazardous waste hauler.

• Nothing in this BMP relieves the contractor from responsibility for compliance with federal,
state, and local laws regarding storage, handling, transportation, and disposal of hazardous
wastes.

• This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,
Contaminated Soil Management.

Implementation
The following steps will help reduce stormwater pollution from hazardous wastes:

Material Use
• Wastes should be stored in sealed containers constructed of a suitable material and should

be labeled as required by Title 22 CCR, Division 4.5 and 49 CFR Parts 172, 173, 178, and 179.

• All hazardous waste should be stored, transported, and disposed as required in Title 22 CCR,
Division 4.5 and 49 CFR 261-263.

• Waste containers should be stored in temporary containment facilities that should comply
with the following requirements:

Temporary containment facility should provide for a spill containment volume equal to
1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boundary, whichever is greater.

Temporary containment facility should be impervious to the materials stored there for a
minimum contact time of 72 hours.

Temporary containment facilities should be maintained free of accumulated rainwater
and spills. In the event of spills or leaks, accumulated rainwater and spills should be
placed into drums after each rainfall. These liquids should be handled as a hazardous
waste unless testing detenllines them to be non-hazardous. Non-hazardous liquids
should be sent to an approved disposal site.

Sufficient separation should be provided between stored containers to allow for spill
cleanup and emergency response access.
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Hazardous Waste Management WM-6

Incompatible materials, such as chlorine and ammonia, should not be stored in the same
temporary containment facility.

Throughout the rainy season, temporary containment facilities should be covered during
non-working days, and prior to rain events. Covered facilities may include use of plastic
tarps for small facilities or constructed roofs with overhangs.

• Drums should not be overfilled and wastes should not be mixed.

• Unless watertight, containers of dry waste should be stored on pallets.

• Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the
recommended usage instructions. Over application is expensive and environmentally
harmful. Apply surface dressings in several smaller applications, as opposed to one large
application. Allow time for infiltration and avoid excess material being carried offsite by
runoff. Do not apply these chemicals just before it rains. People applying pesticides must be
certified in accordance with federal and state regulations.

• Paint brushes and equipment for water and oil based paints should be cleaned within a
contained area and should not be allowed to contaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused should be disposed of as hazardous waste. VVhen thoroughly dry, latex
paint and paint cans, used brushes, rags, absorbent materials, and drop cloths should be
disposed of as solid waste.

• Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain,
or stream. "Paint out" brushes as much as possible. Rinse water-based paints to the
sanitary sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints
and sludge as hazardous waste.

• The following actions should be taken with respect to temporary contaminant:

Ensure that adequate hazardous waste storage volume is available.

Ensure that hazardous waste collection containers are conveniently located.

Designate hazardous waste storage areas onsite away from storm drains or watercourses
and away from moving vehicles and equipment to prevent accidental spills.

Minimize production or generation of hazardous materials and hazardous waste on the
job site.

Use containment berms in fueling and maintenance areas and where the potential for
spills is high.

Segregate potentially hazardous waste from non-hazardous construction site debris.

Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drums or
similar) and under cover.
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Hazardous Waste Management WM-6

Clearly label all hazardous waste containers with the waste being stored and the date of
accumulation.

Place hazardous waste containers in secondary containment.

Do not allow potentially hazardous waste materials to accumulate on the ground.

Do not mix wastes.

Use all of the product before disposing of the container.

Do not remove the original product label; it contains important safety and disposal
information.

Waste Recycling Disposal
• Select designated hazardous waste collection areas onsite.

• Hazardous materials and wastes should be stored in covered containers and protected from
vandalism.

• Place hazardous waste containers in secondary containment.

• Do not mix wastes, this can cause chemical reactions, making recycling impossible and
complicating disposal.

• Recycle any useful materials such as used oil or water-based paint.

• Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

• Arrange for regular waste collection before containers overflow.

• Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected,
removed, and disposed of only at authorized disposal areas.

~sposalPTocedures

• Waste should be disposed ofby a licensed hazardous waste transporter at an authorized and
licensed disposal facility or recycling facility utilizing properly completed Unifonn
Hazardous Waste Manifest fonns.

• A Department of Health Services certified laboratory should sample waste to determine the
appropriate disposal facility.

• Properly dispose of rainwater in secondary containment that may have mixed with
hazardous waste.

• Attention is directed to "Hazardous Material", "Contaminated Material", and "Aerially
Deposited Lead" of the contract documents regarding the handling and disposal of
hazardous materials.
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Hazardous Waste Management WM-6

Education
• Educate employees and subcontractors on hazardous waste storage and disposal procedures.

• Educate employees and subcontractors on potential dangers to humans and the
environment from hazardous wastes.

• Instruct employees and subcontractors on safety procedures for common construction site
hazardous wastes.

• Instruct employees and subcontractors in identification of hazardous and solid waste.

• Hold regular meetings to discuss and reinforce hazardous waste management procedures
(incorporate into regular safety meetings).

• The contractor's superintendent or representative should oversee and enforce proper
hazardous waste management procedures and practices.

• Make sure that hazardous waste is collected, removed, and disposed of only at authorized
disposal areas.

• Warning signs should be placed in areas recently treated with chemicals.

• Place a stockpile of spill cleanup materials where it will be readily accessible.

• Ifa container does spill, clean up immediately.

Costs
All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and oftwo week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stonnwater discharge daily while non-stonnwater discharges
occur

• Hazardous waste should be regularly collected.

• A foreman or construction supervisor should monitor onsite hazardous waste storage and
disposal procedures.

• Waste storage areas should be kept clean, well organized, and equipped with ample cleanup
supplies as appropriate for the materials being stored.

• Perimeter controls, containment structures, covers, and liners should be repaired or
replaced as needed to maintain proper function.

• Hazardous spills should be cleaned up and reported in conformance with the applicable
Material Safety Data Sheet (MSDS) and the instructions posted at the project site.
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Hazardous Waste Management WM-6

• The National Response Center, at (800) 424-8802, should be notified of spills of federal
reportable quantities in conformance with the requirements ill 40 CFR parts 110, 117, and
302. Also notify the Governors Office of Emergency Services Warning Center at (916) 845
8911.

• A copy of the hazardous waste manifests should be provided.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activily, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Contaminated Soil Management
Objectives

WM-7
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Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater
from contaminated soil and highly acidic or alkaline soils by
conducting pre-construction surveys, inspecting excavations
regularly, and remediating contaminated soil promptly.

Suitable Applications
Contaminated soil management is implemented on
construction projects in highly urbanized or industI;al areas
where soil contamination may have occurred due to spills, illicit
discharges, aerial deposition, past use and leaks from
underground storage tanks.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

Limitations None

Contaminated soils that cannot be treated onsite must be
disposed of offsite by a licensed hazardous waste hauler. The
presence of contaminated soil may indicate contaminated water
as well. See NS-2, Dewatel;ng Operations, for more
information.

The procedures and practices presented in this BMP are
general. The contractor should identify appropl;ate practices
and procedures for the specific contaminants known to exist or
discovered onsite.

Implementation
Most owners and developers conduct pre-construction
environmental assessments as a matter of routine. Contaminated
soils are often identified during project planning and development
with known locations identified in the plans, specifications and in
the SWPPP. The contractor should review applicable reports and
investigate appropriate call-outs in the plans, specifications, and

CALfFORr-:IASTOR'-lWATER
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Contaminated Soil Management WM-7

SWPPP. Recent court rulings holding contractors liable for cleanup costs when they
unknowingly move contaminated soil highlight the need for contractors to confirm a site
assessment is completed before earth moving begins.

The following steps will help reduce stormwater pollution from contaminated soil:

• Conduct thorough, pre-construction inspections of the site and review documents related to
the site. If inspection or reviews indicated presence of contaminated soils, develop a plan
before starting work.

• Look for contaminated soil as evidenced by discoloration, odors, differences in soil
properties, abandoned underground tanks or pipes, or buried debris.

• Prevent leaks and spills. Contaminated soil can be expensive to treat and dispose of
properly. However, addressing the problem before construction is much less expensive than
after the structures are in place.

• The contractor may further identify contaminated soils by investigating:

Past site uses and activities

Detected or undetected spills and leaks

Acid or alkaline solutions from exposed soil or rock formations high in acid or alkaline
forming elements

Contaminated soil as evidenced by discoloration, odors, differences in soil properties,
abandoned underground tanks or pipes, or buried debris.

Suspected soils should be tested at a certified laboratory.

Education
• Have employees and subcontractors complete a safety training program which meets 29

CFR 1910.120 and 8 CCR 5192 covering the potential hazards as identified, prior to
performing any excavation work at the locations containing material classified as hazardous.

• Educate employees and subcontractors in identification of contaminated soil and on
contaminated soil handling and disposal procedures.

• Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

Handling Proceduresfor Material with Aerially Deposited Lead (ADL)
• Materials from areas designated as containing (ADL) may, if allowed by the contract special

provisions, be excavated, transported, and used in the construction of embankments and/or
backfill.

• Excavation, transportation, and placement operations should result in no visible dust.

• Caution should be exercised to prevent spillage of lead containing material during transport.
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Contaminated Soil Management

• Quality should be monitored during excavation of soils contaminated with lead.

WM-7

Handling Proceduresfor Contaminated Soils
• Minimize onsite storage. Contaminated soil should be disposed of properly in accordance

with all applicable regulations. All hazardous waste storage will comply with the
requirements in Title 22, CCR, Sections 66265.250 to 66265.260.

• Test suspected soils at an approved certified laboratory.

• Work with the local regulatory agencies to develop options for treatment or disposal if the
soil is contaminated.

• Avoid temporary stockpiling of contaminated soils or hazardous material.

• Take the following precautions if temporary stockpiling is necessary:

Cover the stockpile with plastic sheeting or tarps.

Install a berm around the stockpile to prevent runoff from leaving the area.

Do not stockpile in or near stonn drains or watercourses.

• Remove contaminated material and hazardous material on exteriors of transport vehicles
and place either into the current transport vehicle or into the excavation prior to the vehicle
leaving the exclusion zone.

• Monitor the air quality continuously during excavation operations at all locations containing
hazardous material.

• Procure all penllits and licenses, pay all charges and fees, and give all notices necessary and
incident to the due and lawful prosecution of the work, including registration for
transporting vehicles carrying the contaminated material and the hazardous material.

• Collect water from decontamination procedures and treat or dispose of it at an appropriate
disposal site.

• Collect non-reusable protective equipment, once used by any personnel, and dispose of at an
appropriate disposal site.

• Install temporary security fence to surround and secure the exclusion zone. Remove fencing
when no longer needed.

• Excavate, transport, and dispose of contaminated material and hazardous material in
accordance with the rules and regulations of the following agencies (the specifications of
these agencies supersede the procedures outlined in this BMP):

United States Department of Transportation (USDOT)

United States Environmental Protection Agency (USEPA)

California Environmental Protection Agency (CAL-EPA)

January 2003 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

3 of 5



Contaminated Soil Management WM-7

California Division of Occupation Safety and Health Administration (CAL-OSHA)

Local regulatory agencies

Proceduresfor Underground Storage Tank Removals
• Prior to commencing tank removal operations, obtain the required underground storage

tank removal permits and approval from the federal, state, and local agencies that have
jurisdiction over such work.

• To detennine if it contains hazardous substances, arrange to have tested, any liquid or
sludge found in the underground tank prior to its removal.

• Following the tank removal, take soil samples beneath the excavated tank and perform
analysis as required by the local agency representative(s).

• The underground storage tank, any liquid or sludge found within the tank, and all
contaminated substances and hazardous substances removed during the tank removal and
transported to disposal facilities permitted to accept such waste.

Water Control
• All necessary precautions and preventive measures should be taken to prevent the flow of

water, including ground water, from mixing with hazardous substances or underground
storage tank excavations. Such preventative measures may consist of, but are not limited to,
berms, cofferdams, grout curtains, freeze walls, and seal course concrete or any combination
thereof.

• Ifwater does enter an excavation and becomes contaminated, such water, when necessary to
proceed with the work, should be discharged to clean, closed top, watertight transportable
holding tanks, treated, and disposed of in accordance with federal, state, and local laws.

Costs
Prevention of leaks and spills is inexpensive. Treatment or disposal of contaminated soil can be
quite expensive.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Arrange for contractor's Water Pollution Control Manager, foreman, and/or construction
supervisor to monitor onsite contaminated soil storage and disposal procedures.

• Monitor air quality continuously during excavation operations at all locations containing
hazardous material.

• Coordinate contaminated soils and hazardous substances/waste management with the
appropriate federal, state, and local agencies.
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Contaminated Soil Management WM-7

• Implement WM-4, Spill Prevention and Control, to prevent leaks and spills as much as
possible.

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9-73-007, USEPA, 1973.

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Concrete Waste Management WM-8
Objectives
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Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater
from concrete waste by conducting washout offsite, performing
onsite washout in a designated area, and training employee and
subcontractors.

Suitable Applications
Concrete waste management procedures and practices are
implemented on construction projects where:

• Concrete is used as a construction material or where
concrete dust and debris result form demolition activities

• Slurries containing portland cement concrete (PCC) or
asphalt concrete CAC) are generated, such as from saw
cutting, coring, grinding, grooving, and hydro-concrete
demolition

• Concrete trucks and other concrete-coated equipment are
washed onsite

• Mortar-mixing stations exist

• See also NS-8, Vehicle and Equipment Cleaning

Limitations
• Offsite washout of concrete wastes may not always be possible.

Targeted Constituents

Sediment

Nutrients

Trash

Metals

Bacteria

Oil and Grease

Organics

Potential Alternatives

None
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WM-8 Concrete Waste Management

Implementation
The following steps will help reduce stonnwater pollution from concrete wastes:

• Discuss the concrete management techniques described in this BMP (such as handling of
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are
made.

• Incorporate requirements for concrete waste management into material supplier and
subcontractor agreements.

• Store dry and wet materials under cover, away from drainage areas.

• Avoid mixing excess amounts of fresh concrete.

• Perfonll washout of concrete trucks offsite or in designated areas only.

• Do not wash out concrete trucks into storm drains, open ditches, streets, or streams.

• Do not allow excess concrete to be dumped onsite, except in designated areas.

• For onsite washout:

Locate washout area at least 50 feet from stonn drains, open ditches, or water bodies.
Do not allow runoff from this area by constructing a temporary pit or bermed area large
enough for liquid and solid waste.

Wash out wastes into the temporary pit where the concrete can set, be broken up, and
then disposed properly.

• Avoid creating runoff by draining water to a bermed or level area when washing concrete to
remove fine particles and expose the aggregate.

• Do not wash sweepings from exposed aggregate concrete into the street or stonn drain.
Collect and return sweepings to aggregate base stockpile or dispose in the trash.

Education
• Educate employees, subcontractors, and suppliers on the concrete waste management

techniques described herein.

• Arrange for contractor's superintendent or representative to oversee and enforce concrete
waste management procedures.

Concrete Slurry Wastes
• PCC and AC waste should not be allowed to enter storm drains or watercourses.

• PCC and AC waste should be collected and disposed of or placed in a temporary concrete
washout facility.

• A sign should be installed adjacent to each temporary concrete washout facility to infonn
concrete equipment operators to utilize the proper facilities.
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Concrete Waste Management WM-8

• Below grade concrete washout facilities are typical. Above grade facilities are used if
excavation is not practical.

• A foreman or construction supervisor should monitor onsite concrete working tasks, such as
saw cutting, coring, grinding and grooving to ensure proper methods are implemented.

• Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses. Residue
from grinding operations should be picked up by means of a vacuum attachment to the
grinding machine. Saw cutting residue should not be allowed to flow across the pavement
and should not be left on the surface of the pavement. See also NS-3, Paving and Grinding
Operations; and WM-IO, Liquid Waste Management.

• Slurry residue should be vacuumed and disposed in a temporary pit (as described in OnSite
Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures, below)
and allowed to dry. Dispose of dry slurry residue in accordance with WM-5, Solid Waste
Management.

Onsite Temporary Concrete Washout Facility, Transit Truck Washout
Procedures
• Temporary concrete washout facilities should be located a minimum of 50 ft from storm

drain inlets, open drainage facilities, and watercourses. Each facility should be located away
from construction traffic or access areas to prevent disturbance or tracking.

• A sign should be installed adjacent to each washout facility to infoml concrete equipment
operators to utilize the proper facilities.

• Temporary concrete washout facilities should be constructed above grade or below grade at
the option of the contractor. Temporary concrete washout facilities should be constructed
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generated by washout operations.

• Temporary washout facilities should have a temporary pit or benned areas of sufficient
volume to completely contain all liquid and waste concrete materials generated during
washout procedures.

• Washout of concrete trucks should be perfonned in designated areas only.

• Only concrete from mixer truck chutes should be washed into concrete wash out.

• Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated washout area or properly disposed of offsite.

• Once concrete wastes are washed into the designated area and allowed to harden, the
concrete should be broken up, removed, and disposed of per WM-5, Solid Waste
Management. Dispose of hardened concrete on a regular basis.

• Temporary Concrete Washout Facility (Type Above Grade)

Temporary concrete washout facility (type above grade) should be constructed as shown
on the details at the end of this BMP, with a recommended minimum length and
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WM-8 Concrete Waste Management

minimum width of 10 ft, but with sufficient quantity and volume to contain all liquid and
concrete waste generated by washout operations.

Straw bales, wood stakes, and sandbag materials should conform to the provisions in SE
9, Straw Bale Barrier.

Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and
should be free of holes, tears, or other defects that compromise the impermeability of the
material.

• Temporary Concrete Washout Facility (Type Below Grade)

Temporary concrete washout facilities (type below grade) should be constructed as
shown on the details at the end of this BMP, with a recommended minimum length and
minimum width of 10 ft. TIle quantity and volume should be sufficient to contain all
liquid and concrete waste generated by washout operations.

Lath and flagging should be commercial type.

Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should
be free of holes, tears, or other defects that compromise the impenneability of the
material.

Removal ofTemporary Concrete Washout Facilities
• Mlen temporary concrete washout facilities are no longer required for the work, the

hardened concrete should be removed and disposed of. Materials used to construct
temporary concrete washout facilities should be removed from the site of the work and
disposed of.

• Holes, depressions or other ground disturbance caused by the removal of the temporary
concrete washout facilities should be backfilled and repaired.

Costs
All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and oftwo-week intervals in the non-rainy season to verify
continued BMP implementation.

• Temporary concrete washout facilities should be maintained to provide adequate holding
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below
grade facilities. Maintaining temporary concrete washout facilities should include removing
and disposing of hardened concrete and returning the facilities to a functional condition.
Hardened concrete materials should be removed and disposed of.

• Washout facilities must be cleaned, or new facilities must be constructed and ready for use
once the washout is 75% full.

4 of 7 California Stormwater BMP Handbook

Construction
www.cabmphandbooks.com

January 2003



Concrete Waste Management WM-8

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,
1995·

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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NOTES

1. ACTUAL LAYOUT DETERMINED
IN FIELD.

2. THE CONCRETE WASHOUT SIGN
SHALL BE INSTALLED ~THIN

30 FT. OF THE TEMPORARY
CONCRETE WASHOUT FACILITY.
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Sanitary/Septic Waste Management WM-9

Objectives

EC Erosion Control

SE Sediment Control

TC Tracking Control

WE Wind Erosion Control

NS Non-Stormwater
Management Control

• • Waste Management and
WM 0Materials Pollution Control

Legend:

0 Primary Objective

~ Secondary Objective

Description and Purpose
Proper sanitary and septic waste management prevent the
discharge of pollutants to stormwater from sanitary and septic
waste by providing convenient, well-maintained facilities, and
arranging for regular service and disposal.

Suitable Applications
Sanitary septic waste management practices are suitable for use
at all construction sites that use temporary or portable sanitary
and septic waste systems.

Targeted Constituents

Sediment

Nutrients 0
Trash 0
Metals

Bacteria 0
Oil and Grease

Organics 0

Potential Alternatives

Limitations
None identified.

None

Implementation
Sanitary or septic wastes should be treated or disposed of in
accordance with state and local requirements. In many cases,
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly disposed.

Storage and Disposal Procedures
• Temporary sanitary facilities should be located away from

drainage facilities, watercourses, and from traffic
circulation. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

• Wastewater should not be discharged or buried within the
project site.

CAUfORl':IASTOR\.lWATER
l I
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WM-9 Sanitary/Septic Waste Management

• Sanitary and septic systems that discharge directly into sanitary sewer systems, where
pennissible, should comply with the local health agency. city, county, and sewer district
requirements.

• Only reputable,licensed sanitary and septic waste haulers should be used.

• Sanitary facilities should be located in a convenient location.

• Untreated raw wastewater should never be discharged or buried.

• Temporary septic systems should treat wastes to appropriate levels before discharging.

• Ifusing an onsite disposal system (OSDS), such as a septic system, local health agency
requirements must be followed.

• Temporary sanitary facilities that discharge to the sanitary sewer system should be properly
connected to avoid illicit discharges.

• Sanitary and septic facilities should be maintained in good working order by a licensed
servlce.

• Regular waste collection by a licensed hauler should be arranged before facilities overflow.

Education
• Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and

disposal procedures.

• Educate employees, subcontractors, and suppliers of potential dangers to humans and the
environment from sanitary and septic wastes.

• Instruct employees, subcontractors, and suppliers in identification of sanitary and septic
waste.

• Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

• Establish a continuing education program to indoctrinate new employees.

Costs
All of the above are low cost measures.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Arrange for regular waste collectioll.

• Ifhigh winds are expected, portable sanitary facilities must be secured with spikes or
weighed down to prevent over turning.
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Sanitary/Septic Waste Management WM-9

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-9200S; USEPA, April 1992.
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Liquid Waste Management WM-l0
Objectives

Legend:

0' Primary Objective

~ Secondary Objective

EC

SE

TC

WE

NS

WM

Erosion Control

Sediment Control

Tracking Control

Wind Erosion Control
Non-Stormwater
Management Control

Waste Management and
Materials Pollution Control

Description and Purpose
Liquid waste management includes procedures and practices to
prevent discharge of pollutants to the storm drain system or to
watercourses as a result of the creation, collection, and disposal
of non-hazardous liquid wastes.

Suitable Applications
Liquid waste management is applicable to construction projects
that generate any of the following non-hazardous by-products,
residuals, or wastes:

• Drilling slurries and drilling fluids

• Grease-free and oil-free wastewater and rinse water

• Dredgings

• Other non-stormwater liquid discharges not permitted by
separate permits

Limitations
• Disposal of some liquid wastes may be subject to specific

laws and regulations or to requirements of other permits
secured for the construction project (e.g., NPDES permits,
Army Corps permits, Coastal Commission permits, etc.).

• Liquid waste management does not apply to dewatering
operations (NS-2 Dewatering Operations), solid waste
management (WM-5, Solid Waste Management), hazardous

Targeted Constituents

Sediment 0'
Nutrients 0'
Trash 0'
Metals 0'
Bacteria

Oil and Grease 0'
Organics

Potential Alternatives

None

CAUfORl\1A STOR.\.I\VATER
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WM-l0 Liquid Waste Management

wastes (WM-6, Hazardous Waste Management), or concrete slurry residue (WM-8, Concrete
Waste Management).

• Typical permitted non-stonnwater discharges can include: water line flushing; landscape
irrigation; diverted stream flows; rising ground waters; uncontaminated pumped ground
water; discharges from potable water sources; foundation drains; irrigation water; springs;
water from crawl space pumps; footing drains; lawn watering; flows from riparian habitats
and wetlands; and discharges or flows from emergency fire fighting activities.

Implementation
General Practices
• Instruct employees and subcontractors how to safely differentiate between non-hazardous

liquid waste and potential or known hazardous liquid waste.

• Instruct employees, subcontractors, and suppliers that it is unacceptable for any liquid waste
to enter any stonn drainage device, watenvay. or receiving water.

• Educate employees and subcontractors on liquid waste generating activities and liquid waste
storage and disposal procedures.

• Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular
safety meetings).

• Verify which non-stormwater discharges are pennitted by the statewide NPDES pennit;
different regions might have different requirements not outlined in this pennit.

• Apply NS-8, Vehicle and Equipment Cleaning for managing wash water and rinse water
from vehicle and equipment cleaning operations.

Containing Liquid Wastes
• Drilling residue and drilling fluids should not be allowed to enter storm drains and

watercourses and should be disposed of.

• Ifan appropriate location is available, drilling residue and drilling fluids that are exempt
under Title 23, CCR § 25U(g) may be dried by infiltration and evaporation in a containment
facility constructed in conformance with the provisions conceming the Temporary Concrete
Washout Facilities detailed in WM-8, Concrete Waste Management.

• Liquid wastes generated as part of an operational procedure, such as water-laden dredged
material and drilling mud, should be contained and not allowed to flow into drainage
channels or receiving waters prior to treatment.

• Liquid wastes should be contained in a controlled area such as a holding pit, sediment basin,
roll-off bin, or portable tank.

• Containment devices must be structurally sound and leak free.

• Containment devices must be of sufficient quantity or volume to completely contain the
liquid wastes generated.
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Liquid Waste Management WM-l0

• Precautions should be taken to avoid spills or accidental releases of contained liquid wastes.
Apply the education measures and spill response procedures outlined in WM-4, Spill
Prevention and Control.

• Containment areas or devices should not be located where accidental release of the
contained liquid can threaten health or safety or discharge to water bodies, channels, or
stann drains.

Capturing Liquid Wastes
• Capture all liquid wastes that have the potential to affect the stann drainage system (such as

wash water and rinse water from cleaning walls or pavement), before they run off a surface.

• Do not allow liquid wastes to flow or discharge uncontrolled. Use temporary dikes or bemls
to intercept flows and direct them to a containment area or device for capture.

• Use a sediment trap (SE-3, Sediment Trap) for capturing and treating sediment laden liquid
waste or capture in a containment device and allow sediment to settle.

Disposing ofLiquid Wastes
• A typical method to handle liquid waste is to dewater the contained liquid waste, using

procedures such as described in NS-2, Dewatering Operations, and SE-2, Sediment Basin,
and dispose of resulting solids per WM-5, Solid Waste Management.

• Methods of disposal for some liquid wastes may be prescribed in Water Quality Reports,
NPDES pennits, Environmental Impact Reports, 401 or 404 permits, and local agency
discharge permits, etc. Review the SWPPP to see if disposal methods are identified.

• Liquid wastes, such as from dredged material, may require testing and certification whether
it is hazardous or not before a disposal method can be detennined.

• For disposal of hazardous waste, see WM-6, Hazardous Waste Management.

• If necessary, further treat liquid wastes prior to disposal. Treatment may include, though is
not limited to, sedimentation, filtration, and chemical neutralization.

Costs
Prevention costs for liquid waste management are minimal. Costs increase if cleanup or fines
are involved.

Inspection and Maintenance
• Inspect and verify that activity-based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation.

• Inspect BMPs subject to non-stonnwater discharge daily while non-stonnwater discharges
occur.
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WM-l0 Liquid Waste Management

• Remove deposited solids in containment areas and capturing devices as needed and at the
completion of the task. Dispose of any solids as described in WM-5, Solid Waste
Management.

• Inspect containment areas and capturing devices and repair as needed.

References
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000.
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Attachment D 
BMP Consideration Checklist 
 
 

CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

EROSION CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

EC-1 Scheduling     

EC-2 Preservation of 
Existing Vegetation     

EC-3 Hydraulic Mulch     

EC-4 Hydroseeding     

EC-5 Soil Binders     

EC-6 Straw Mulch     

EC-7 Geotextiles & Mats     

EC-8 Wood Mulching     

EC-9 Earth Dikes & 
Drainage Swales     

EC-10 Velocity Dissipation 
Devices      

EC-11 Slope Drains     

EC-12 Streambank 
Stabilization     

EC-13 Polyacrylamide     
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Errata 8-04 

 

CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

SEDIMENT CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

SE-1 Silt Fence     

SE-2 Sediment Basin     

SE-3 Sediment Trap     

SE-4 Check Dam     

SE-5 Fiber Rolls     

SE-6 Gravel Bag Berm     

SE-7 Street Sweeping and 
Vacuuming     

SE-8 Sand Bag Barrier     

SE-9 Straw Bale Barrier     

SE-10 Storm Drain Inlet 
Protection     

SE-11 Chemical Treatment     

WIND EROSION CONTROL BMPs 

WE-1 Wind Erosion Control     

TRACKING CONTROL BMPs 

TR-1 Stabilized Construction 
Entrance/Exit     

TR-2 Stabilized Construction 
Roadway     

TR-3 Entrance/Outlet Tire 
Wash     
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CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as “Not Used” with a brief statement describing why it is not being used. 

NON-STORM WATER MANAGEMENT BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, STATE REASON 

NS-1 Water Conservation 
Practices     

NS-2 Dewatering Operations     

NS-3 Paving and Grinding 
Operations     

NS-4 Temporary Stream 
Crossing     

NS-5 Clear Water Diversion     

NS-6 Illicit Connection/ 
Discharge     

NS-7 Potable 
Water/Irrigation     

NS-8 Vehicle and Equipment 
Cleaning     

NS-9 Vehicle and Equipment 
Fueling     

NS-10 Vehicle and Equipment 
Maintenance     

NS-11 Pile Driving Operations     

NS-12 Concrete Curing     

NS-13 Concrete Finishing     

NS-14 
Material and 
Equipment Use Over 
Water 

    

NS-15 Demolition Adjacent to 
Water     

NS-16 Temporary Batch 
Plants     
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CONSTRUCTION SITE BMPs 
CONSIDERATION CHECKLIST 

The BMPs listed here should be considered for every project.  Those BMPs that are not included in the SWPPP 
must be checked as ”Not Used” with a brief statement describing why it is not being used. 

WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL BMPs 

BMP 
No. BMP CONSIDERED 

FOR PROJECT 
CHECK IF 

USED 
CHECK IF 

NOT 
USED 

IF NOT USED, 
STATE REASON 

WM-1 Material Delivery and 
Storage     

WM-2 Material Use     

WM-3 Stockpile 
Management     

WM-4 Spill Prevention and 
Control     

WM-5 Solid Waste 
Management     

WM-6 Hazardous Waste 
Management     

WM-7 Contaminated Soil 
Management     

WM-8 Concrete Waste 
Management     

WM-9 Sanitary/Septic Waste 
Management     

WM-10 Liquid Waste 
Management     
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TECHNICAL MEMORANDUM NO. 2 
 
 
DATE: March 6, 2009 Project No.:  351-00-08-01.004 
 
TO: BrightSource Energy, Inc. 
 
FROM: Mark Kubik, R.C.E. #50963 
 
SUBJECT: ISEGS Stormwater – Preliminary Flo-2D Modeling for Pre-Project Conditions 
 

INTRODUCTION 

West Yost Associates is performing a study to define the potential flooding conditions at the 
proposed Ivanpah Solar Electric Generating System (ISEGS). The study is intended to establish 
the pre-project flooding conditions at the site; determine the potential impacts of the proposed 
project; and evaluate mitigation measures for the identified impacts. To-date, the evaluation has 
focused on defining the pre-project flooding conditions at the site using a combination of 
hydrologic and hydraulic models. This memorandum presents the preliminary analysis of pre-
project flooding conditions at the project site. The principal purpose of this memorandum is to 
describe the approach to the analysis, to describe the preliminary results, and to solicit comments 
on the approach and results. 

GENERAL APPROACH 

The ISEGS is proposed to be located on alluvial fans bordering the western side of Ivanpah 
Valley, California. The project site occupies about 4,000 acres on the fans. The fans are bordered 
on the west by a mountain range. Precipitation on the mountain range and alluvial fans produces 
ephemeral stormwater flows within the ISEGS site. 

Two hydrologic processes determine the stormwater flows: runoff generated within the mountain 
watersheds above the alluvial fans; and runoff generated on the alluvial fans. The two runoff 
processes combine to produce flood flows within the project site. Flood flows from the mountain 
watersheds are initially contained in incised channels near the apex of the alluvial fans. Once on 
the alluvial fans, the flood flows tend to follow somewhat random paths down the fans. As a 
result, the probability that a particular flood flow will be equaled or exceeded in a particular year 
at a particular location depends on both probability of the flood flow magnitude and the 
probability of the flood flow path passing through a particular location. With respect to alluvial-
fan precipitation, the resulting flood flows tend to be distributed over the alluvial fan. Those 
flood flows at a particular location combine with the mountain flood flows to produce the overall 
flood flows at the location. 



Technical Memorandum No. 2 
March 6, 2009 
Page 2 
 
 

West Yost Associates  351-00-08-01tm2 

The modeling approach for the ISEGS stormwater analysis is to use the HEC-1 computer 
program to calculate runoff hydrographs from the mountain watersheds and to use the Flo-2D 
model to calculate runoff from the alluvial fan area. The Flo-2D model is also used to route the 
combined mountain and alluvial fan runoff across the floodplain and within the channels.  

HEC-1 is a commonly used model that simulates the rainfall-runoff process and will be used to 
produce the runoff hydrographs from the mountain watersheds. The model does not perform 
hydraulic calculations that are needed to define water surface elevations and velocities. Because 
the mountain areas are well outside of the project limits and the discharge locations from the 
mountains are stable and well defined, there is no need to calculate the flow depths and velocities 
in that area. Because of this, mountains were modeled with HEC-1 rather than Flo-2D. This 
helped to keep the Flo-2D model to a more manageable size.  

Flo-2D is a two-dimensional surface-water-flow and sediment-transport model. The two-
dimensional model will allow us to: (1) simulate the rainfall-runoff process on the alluvial fan 
areas; (2) evaluate surface sheet flow patterns, depths, and velocities; (3) evaluate the 
concentrated channelized flow patterns, depths and velocities; (4) evaluate the impacts of flood-
induced shifts on the locations of channels; (5) simulate construction of the project and 
determine the magnitude of the changes in the overall infiltration rates, surface sheet flow, and 
channel flow; and (6) evaluate mitigation measures for potential project impacts. 

The random phenomenon of stormwater paths will be superimposed on the mostly deterministic 
distribution of two-dimensional flow on the alluvial fan. That superposition will be consistent 
with both the mapping of historically active channel (as delineated within the hydrogeologic 
assessment) and the guidelines described by the Federal Emergency Management Agency 
(2000), the National Research Council (1999), and the Clark County hydrology manual (Clark 
County Regional Flood Control District, 1999). 

The limits of the HEC-1 and Flo-2D models are shown on Figure 1. The development of the 
HEC-1 and Flo-2D models is discussed below and preliminary results are presented. 

HEC-1 MODELING OF THE MOUNTAIN WATERSHEDS 

Flood flows from the mountain watersheds west of the project site were calculated using the 
HEC-1 rainfall-runoff model. Flow hydrographs have been calculated for the 100-year storm. 
Flow hydrographs will also be calculated for the 10-year and 50-year storm events. The HEC-1 
model is capable of simulating runoff using a number of different methods. For this study, the 
models were created based on the SCS Unit Hydrograph Method, which is one of four methods 
adopted for use by the Clark County Hydrologic Criteria and Drainage Design Manual (Clark 
County Manual). For the SCS Unit Hydrograph Method, the following information must be 
provided as model input: watershed area, rainfall data, infiltration data, and watershed lag time. 
This data is discussed below. 

Watershed Area 

Flow hydrographs were calculated for 15 mountain watersheds that discharge to the alluvial fan 
area at distinct locations. The watershed limits were determined using USGS topographic 
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mapping and are shown on Figure 1. The total area covered by the mountain watersheds is 
approximately 13,900 acres. The areas of individual watersheds varied from 211 to 3,220 acres. 
The area for each of the watersheds is listed on Table 1. 

Table 1. Hydrologic Data for the Mountain Watersheds 

100-Year, 24-Hour Rainfall 

Watershed Area, ac 
Data from 

NOAA Atlas 14 
With Areal 
Reduction Lag Time, hr Curve Number 

M1 870 3.57 3.18 0.26 83 
M2 501 3.69 3.28 0.20 88 
M3 442 3.71 3.30 0.21 81 
M4 3220 3.99 3.55 0.37 87 
M5 269 3.88 3.45 0.27 88 
M6 211 4.13 3.68 0.20 88 
M7 418 4.07 3.62 0.26 88 
M8 777 4.07 3.63 0.28 88 
M9 742 4.30 3.83 0.28 88 

M10 748 4.05 3.61 0.34 86 
M11 2244 4.42 3.93 0.41 88 
M12 803 4.10 3.65 0.34 84 
M13 1270 4.27 3.80 0.36 86 
M14 519 4.05 3.60 0.24 84 
M15 835 3.97 3.53 0.29 85 

 

Precipitation 

A storm duration of 24-hours was used for this study. The total rainfall depths for the three storm 
frequencies were determined using NOAA Atlas 14. NOAA Atlas 14 replaces NOAA Atlas 2, 
which is referenced for use by the Clark County Manual. Precipitation totals vary across the 
watersheds and ArcGIS was used to determine the average rainfall depth for each watershed. A 
depth area reduction factor of 0.89 was determined using NOAA Technical Memorandum NWS 
Hydro 40 as required by Clark County. This reduction factor was applied to the depths obtained 
from NOAA Atlas 14. The rainfall totals are distributed over time using the SCS Type II 
distribution. The precipitation depths used for each watershed are summarized on Table 1. 

Infiltration 

Precipitation losses are calculated by the HEC-1 model using SCS Curve Number approach. 
Curve Numbers (CN) are based on the soil and cover types that compose a watershed. Soil types 
within each watershed were determined from the latest soil survey by the Natural Resources 
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Conservation Service (NRCS). For each soil type, the NRCS assigns one of four Hydrologic Soil 
Type classifications based on the soil’s potential to infiltrate rainfall. Type A has the highest, and 
Type D the lowest infiltration potential, with Types B and C in between. Figure 2 shows the soil 
types found within the study area. A list of the soil types within the study area is presented in 
Table 2 along with the associated Hydrologic Soil Type and Curve Number. The Curve Number 
for a given Hydrologic Soil Type is based on the values presented in the Clark County Manual. 
The calculated CN values for each watershed are summarized on Table 1. Detailed calculations 
of CN values for each watershed are presented on Table 3. 

Table 2. Soil Types and Curve Numbers 

Soil Type 
Hydrologic 
Soil Group Cover Condition 

Curve 
Number (CN) 

Arizo loamy sand, 2 to 8 percent 
slopes A Semi-Arid 

Rangeland Poor 63 

Colosseum Association, 2 to 4 
percent slopes A Semi-Arid 

Rangeland Poor 63 

Copper World Association 30 to 60 
percent slopes D Semi-Arid 

Rangeland Poor 88 

Copperworld-Lithic Ustic Haplargids 
association, 30 to 60 percent slopes D Semi-Arid 

Rangeland Poor 88 

Lithic Ustic Haplocalcids gravelly 
sandy loam, 30 to 60 percent slopes D Semi-Arid 

Rangeland Poor 88 

Popups sandy loam, 4 to 30 percent 
slopes B Semi-Arid 

Rangeland Poor 77 

Umberci-Rock outcrop association, 
30 to 75 percent slopes D Semi-Arid 

Rangeland Poor 88 

Unclassified D Semi-Arid 
Rangeland Poor 88 

(Assumed) 
 

Lag Time 

Watershed lag times are based on the following equation from the Clark County Manual: 

Lag Time = 20 Kn (L Lc / S0.5)0.33 

Where: 

Kn = Manning's Roughness Factor for the Basin Channels 
L = Length of Longest Watercourse (mi) 
Lc = Length Along Longest Watercourse Measured Upstream to a Point Opposite the 

Centroid of the Basin (mi) 
S = Average Slope of the Longest Watercourse (ft per mi) 



M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15

Arizo loamy sand,
2 to 8 percent slopes A 63 118 95 41

Colosseum Association,
2 to 4 percent slopes A 63 166

Copper World Association,
30 to 60 percent slopes D 88 260 442 463 253 645

Copperworld-Lithic Ustic Haplargids 
association, 30 to 60 percent slopes D 88 1,063 82 200 38 481 90 26

Lithic Ustic Haplocalcids gravelly 
sandy loam, 30 to 60 percent slopes D 88 130 146

Popups sandy loam,
4 to 30 percent slopes B 77 134 138 100 323 180 176 123

Umberci-Rock outcrop association,
30 to 75 percent slopes D 88 704 501 324 1,119

Unclassified D 88 809 269 211 418 777 742 528 1,554
870 501 442 3,220 269 211 418 777 742 748 2,244 803 1,270 519 835
83 88 81 87 88 88 88 88 88 86 88 84 86 84 85

Table 3. Curve Numbers Calculations for Mountain Watersheds

Soil Type Areas by Watershed, acres

Total Area, acres
Composite CN

Soil Type
Hydrologic 
Soil Type

Soil
Type CN

West Yost Associates
n:\c\351\00-08-01\wp\table3
Last Revised:  03-05-09

BrightSource Energy, Inc.
Preliminary Flo-2D Modeling for Pre-Project Conditions

Technical Memorandum
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The calculated lag times for each watershed are summarized on Table 1. Detailed lag time 
calculation data are presented on Table 4. 

Table 4. Lag Time Calculations 

Watershed Kn L, mi Lc, mi 

Elevation at 
Upstream end 
of Watershed, 
feet, NGVD29 

Elevation at 
Downstream end 

of Watershed, 
feet, NGVD29 Slope, ft/mi 

Lag Time, 
hr 

M1 0.03 1.89 0.90 4140 3240 476.2 0.26 
M2 0.03 1.35 0.80 4950 3600 1000.0 0.20 
M3 0.03 1.73 0.70 5080 3550 884.4 0.21 
M4 0.03 3.32 1.50 5420 3800 488.0 0.37 
M5 0.03 1.86 1.30 5280 3820 784.9 0.27 
M6 0.03 1.52 0.70 5310 3980 875.0 0.20 
M7 0.03 2.06 1.20 5960 3930 985.4 0.26 
M8 0.03 2.25 1.30 5960 3970 884.4 0.28 
M9 0.03 2.49 1.00 5960 4240 690.8 0.28 

M10 0.03 3.07 1.50 5750 3760 648.2 0.34 
M11 0.03 4.42 2.20 7850 3700 938.9 0.41 
M12 0.03 2.8 1.50 5230 3780 517.9 0.34 
M13 0.03 4.22 1.50 7150 3130 952.6 0.36 
M14 0.03 1.75 1.00 5210 3720 851.4 0.24 
M15 0.03 2.35 1.20 5030 3510 646.8 0.29 

 

HEC-1 Results 

Flood flow calculations for the mountain watersheds have been completed for the 100-year storm 
event. A summary of the calculated peak flow and runoff volume for each watershed is provided 
on Table 5. 
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Table 5. Summary of Results for HEC-1 Modeling 

Watershed Area, acres Peak Flow, cfs Total Runoff, in 

M1 870 1,299 1.59 
M2 501 1,102 2.07 
M3 442 713 1.55 
M4 3220 5,518 2.23 
M5 269 550 2.22 
M6 211 544 2.43 
M7 418 930 2.38 
M8 777 1,672 2.39 
M9 742 1,717 2.57 

M10 748 1,328 2.20 
M11 2244 4,290 2.66 
M12 803 1,339 2.07 
M13 1270 2,346 2.37 
M14 519 1,021 2.02 
M15 835 1,508 2.04 

 

FLO-2D MODELING OF ALLUVIAL FAN AREA 

A hydrologic and hydraulic model of the alluvial fan area, including the proposed project site, 
was created using the Flo-2D two dimensional hydraulic model. The limits of the Flo-2D model 
are shown on Figure 1. To create the Flo-2D model, the study area was divided into a grid and 
the hydraulic and hydrologic data for each grid element was assigned. Typical grid element data 
included: elevation, rainfall depth, rainfall distribution, infiltration data, and Manning’s 
roughness coefficient. Once the grid data was defined, well defined channels that are large 
enough to carry significant flows were superimposed on the grid. The development of the 
various input data is described below. 

Grid Elevations 

The study area was divided into 200’x200’ grid elements. This resulted in nearly 19,000 grid 
elements over an area covering approximately 17,300 acres. The average elevation of each grid 
element was determined using the detailed topographic mapping for the project site, developed 
by Airborne 1, in combination with a 10 meter Digital Elevation Model (DEM) obtained from 
the USGS. The topographic data was used by the Flo-2D model to determine the average 
elevations within each grid element. 
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Rainfall and Infiltration Data 

The rainfall and infiltration data for the grid elements were developed using the same data and 
approach that were used for the mountain watersheds. Rainfall data was obtained from NOAA 
Atlas 14 and was distributed over time using the SCS Type II distribution. Infiltration rates are 
calculated by the model using the SCS Curve Number approach. Curve Numbers were assigned 
based on the soil types and associated Hydrologic Soil Groups. Curve numbers were assigned to 
individual grid elements based on the soil types shown on Figure 2 and the Curve Numbers 
presented on Table 2. 

Manning’s Roughness Coefficient 

Manning’s roughness coefficients were assigned based review of the site conditions in the field, 
review of the Clark County Manual, and engineering judgment. For overland flow across the 
desert terrain, a roughness coefficient of 0.07 was used. This is appropriate for the relatively 
shallow overland flow depths through the typical desert vegetation. For channels, a value of 0.04 
was used. A lower value for the channels is appropriate because flow depths will be larger and 
channels contain less vegetation. These selected roughness coefficients values are consistent with 
the recommend values on Table 710 of the Clark County Manual. 

Channel Modeling 

Flood flows in active alluvial fans can be conveyed as a combination of sheet flow and channel 
flow. Channel flow is typically characterized by shallow, braided channels with flow paths that 
area unstable and random. As a preliminary assessment of the potential flooding hazard at the 
project site, significant channels were included in the Flo-2D model in their current locations. 
The location and size of existing channels were determined from field measurements, 
topographic mapping, aerial photographs, and the Delineation of the Waters of the U.S. by 
CH2MHill. The CH2MHill study identified 5 classes of ephemeral washes within the project site 
based on channel width. For this study, channels that were in Classes 1 through 3 were included 
in the model. This included any channel that was greater than 10 feet in width. Due to the large 
size of the study area, it was not possible to verify the channel sizes identified by CH2MHill or 
to measure all channels outside the project area. Therefore, the channel sizes are approximate, 
but are adequate for developing a general understanding of the potential site flooding. The 
locations of channels that are included in the Flo-2D are identified on Figures 3 and 4 as 
“Modeled Ephemeral Channels”. 

Flo-2D Results 

A preliminary model run was made for the 100-year storm event. Figures 3 and 4 present the 
calculated peak flood depths and velocities. As Figure 3 shows, the maximum flood depths are 
generally 0.5 feet or less. Larger depths of up to 2 feet are predicted along the modeled channels 
and along paths of significant flow concentrations such as the northern side of the Ivanpah 1 and 
Ivanpah 3 sites.  
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Figure 4 shows that peak 100-year velocities are generally 3.5 feet per second or less. Higher 
velocities are predicted within the channels. The highest velocities occur at the locations where 
runoff from the mountain watersheds is discharged to the alluvial fan. The velocities are 
generally reduced as the flow spreads out as sheet flow or splits into multiple channels. 

The Flo-2D model will calculate flow hydrographs at user selected locations of the floodplain. 
At these floodplain sections, the model sums the flow at each grid element included in the 
section. This will be useful to track the potential changes in flow caused by construction of the 
project. For this preliminary analysis, three flow hydrographs were developed for 3 floodplain 
sections. Figure 5 shows the locations of the floodplain sections and Figure 6 presents the 
calculated hydrographs at each section. It can be seen from Figure 6 that the majority of the flood 
flow passes through the Ivanpah 1 and Ivanpah 3 sites at the south and north ends of the project, 
respectively. A much smaller flow volume passes through the center of the project. This is 
logical because the mountain watersheds discharge flow to the center of the project site are 
relatively small compared to the watershed areas that discharge flow towards the north and south 
ends of the project.  
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FIGURE 6
Pre-Project 100-Year Flow Hydrograph at Floodplain Cross Sections 
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TECHNICAL MEMORANDUM NO.6

DATE: March 24, 2009 Project No.: 351-00-08-01.004

TO: BrightSource Energy. Inc.

FROM: Mark Kubik, R.C.E. #50963

SUBJECT: ISEGS StOiTIlwater-Preliminary Flo~2D Modeling for PostwProject Conditions

INTRODUCTION

West Yost Associates is performing a study to define the potential flooding conditions at the
proposed Ivanpah Solar Electric Generating System (1SEGS). The goals of the overall study are
to establish the pre-project flooding conditions at the site; determine the potential impacts of the
proposed project; and evaluate mitigation measures for the identified impacts. Technical
Memorandum No.2, March 2, 2009 (TM o. 2) documents the preliminary results for pre-project
conditi?ns. This technical memorandum presents the preliminary analysis of post-project flooding
conditions at the project site and identifies potential impacts on flood flows. The analysis
performed to-date is limited to the lOO-year stonn event. The principal purpose of this
memorandum is to describe the approach to the analysis, to describe the preliminary results, and
to solicit comments on the approach and results.

APPROACH

As discussed in TM No.2, the modeling approach for the ISEGS stormwater analysis is to use orthe
HEC-I computer program to calculate runoff hydrographs from the mountain watersheds and to use
the Flo-2D model to calculate runoff from the alluvial fan area. The Flo·2D model is also used to
route the combined mountain and alluvial fan runoffacross the floodplain and within the channels.

For the evaluation of post-project conditions. a number of changes were made to the Flo-2D
modeL The changes include adjustments to the SCS Curve Numbers at the project site to reflect
changed in.fiJtration rates due to construction of paved roads, compacted earth or gravel roads.
parking areas, buildings, and other structures. Additionally. ground surface elevations in some
areas were modified to reflect construction of pads or embankments to protect structures from
floodwaters. Specific changes to the Flo-2D model are described below.

Changes to F10-2D model for post-project conditions

The changes to the Flo-2D model for individual elements of the proposed project are
described below.

Z020 Rese1lfdl Park DIM!, Sune 100 Davis, California 9561 B PhonIl 5J() 756 5005 FaJl 5J() 756 5991
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Mirror Arrays 

Each of the three solar-concentrating thermal power plants will include an array of mirrors that will 
focus the solar energy on boilers located on a central tower. The mirrors will be mounted on 
heliostats, which will consist of a pole embedded in the ground and structures that will attach two 
mirrors to each pole. The heliostats will be arranged in circumferal rows around the central towers 
with spacing within a row of about 18 feet and spacing between rows of about 25 feet. Unpaved 
service pathways will be located between the heliostat rows to allow access for maintenance and 
cleaning. The vehicle traffic along the pathways will compact the ground surface resulting in a 
reduction in infiltration capacity along the path. Technical Memorandum No. 4 presents a detailed 
analysis of the effects of the mirror arrays and service paths on soil infiltration rates. That analysis 
indicated that construction of the mirror arrays could cause an increase in runoff volume of 
approximately 10 percent during a flood event. To reflect this potential increase, the SCS Curve 
Numbers in the Flo-2D model were adjusted upward. Table 1 presents the adjustments made for each 
of the two Hydrologic Soil Types found within the project area. 

Table 1. Curve Number Adjustments for Mirror Array Areas 

Hydrologic Soil Type A Hydrologic Soil Type B 
Item Pre-Project Post-Project Pre-Project Post-Project 

Curve Number 63 64.3 77 79 
Rainfall, in 3.2 3.2 3.2 3.2 
Runoff, in 0.52 0.57 1.21 1.34 
Runoff Increase, % — 10.0 — 10.0 
 

Most of the area covered by the mirror arrays will be ungraded. It is likely that the northern portion of 
Ivanpah 3 will be graded. Approximately 160 to 170 acres are currently anticipated to be graded. For 
this analysis, it was assumed that the grading will not significantly change the infiltration capacity 
from that of the ungraded mirror areas. Therefore, the same Curve Number is used for both the graded 
and ungraded areas. 

Power Block and Substation Areas 

Power blocks will be constructed at the center of each of the mirror arrays. The power blocks will 
house the boiler, air emission control system, generator, condenser, waste water treatment equipment, 
auxiliary equipment, and a water tank. The power blocks will be protected from flooding by 
embankments, fill, or a combination of the two. For the Flo-2D modeling, it was assumed that the 
power block sites would be filled above the floodplain water surface elevations and the Flo-2D grid 
elements covering the power block areas were raised accordingly. The Curve Numbers were also 
adjusted upward to reflect the reduced infiltration due to an increase in impervious area. It was 
assumed for this preliminary analysis that 60 percent of the power block areas would covered by 
impervious surfaces. To account for this, the SCS Curve Numbers for the power block areas were 
increased from 63 to 85. 
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A substation is proposed to be constructed in the common area between the Ivanpah 1 and Ivanpah 2 
sites. The same set of assumptions used for the Power Block areas were applied to the substation site. 
The site is assumed to be raised above the floodplain elevations and the Curve Number at the site is 
increased from 63 to 85. 

Administration and Storage Building 

An administration and storage building is proposed in the common area. This building and the 
associated parking were assumed to be completely impervious (Curve Number of 98) and raised 
above the floodplain elevations. 

Roadways 

There are other access roads besides those between the heliostat rows that are proposed for 
construction. Some of the roads will be dirt or gravel and some will be paved. The roads are assumed 
to be 12 feet wide. For this preliminary analysis, each grid element that contained a dirt or gravel 
road, the curve number was increased to produce a 10 percent increase in runoff based on the 
discussion above for the mirror array areas. This is very conservative because the width of an 
individual grid element in the Flo-2D model is 200 feet. Therefore, a road that is 12 feet wide covers 
6 percent of the grid. For the heliostat areas, the service paths will cover approximately 32 percent of 
the area. Because the gravel roads cover an extremely small percentage of the entire project site, an 
over-estimation of runoff volume from them will not significantly change the results of the model. 
Paved roads were treated as completely impervious (Curve Number of 98). 

Flo-2D Results 

A preliminary model run was made for the post project 100-year storm event and the results have 
been compared to those for the pre-project analysis. Figures 1 and 2 present the calculated peak flood 
depths in the vicinity of the project for pre-project and post-project conditions, respectively. The flood 
depths are similar for the two conditions, but changes in depth are predicted a few locations within 
and downstream of the project site. Figure 3 shows the estimated changes in flow depths due to 
construction of the project. The most significant increases in 100-year flood depths occur within the 
project site at the upstream side of the power blocks and substation. For this modeling effort it was 
assumed that these facilities will be raised and flows will be diverted around them. Other flood 
protection measures may be implemented such as embankments and diversion channels. It is 
anticipated that use of other measures would not produce significant changes from the results 
presented herein. 

Downstream of the project, there are some locations where flow depths will increase up to a 
maximum of about 0.20 feet. The locations are relatively few and scattered with the exception of 
the area downstream of the common area between Ivanpah 1 and 2. Depth increases are predicted 
along an existing ephemeral wash for about 2,800 feet downstream of the project. However, the 
maximum depth increase along this path is relatively small, ranging from 0.11 to 0.20 feet.  
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Flow hydrographs were created across five floodplain sections for both pre-project and 
post-project conditions. Figure 4 shows the locations of the floodplain sections and Figures 5 
through 9 present the calculated hydrographs at each section. The flow hydrographs across 
Ivanpah 1 and northern Ivanpah 3 are presented on Figure 5 and Figure 9. As those two figures 
show, the peak flows across these portions of the floodplain are relatively large at just under 
2,500 cfs. The post-project flows at these two locations are essentially unchanged from 
pre-project conditions. This is because over 80 percent of the flows from the mountain watersheds 
pass across these sections of the floodplain and the additional runoff due to the project represents 
a very small percentage of the total flow. 

The flow hydrographs at the remaining three floodplain sections adjacent to the Ivanpah 2, southern 
Ivanpah 3, and the common area are shown on Figures 6 through 8. The peak flows across these 
floodplain sections are relatively small ranging from approximately 160 cfs to 400 cfs. At these 
locations, the runoff from the project site contributes a larger percentage of the total flow and 
therefore, development of the project will has a more discernable effect at these locations. Table 2 
provides a summary of the project’s effects on flows across the five floodplain sections. 

Table 2. Floodplain Flows – Pre-Project versus Post-Project 

Peak Flow, cfs Runoff Volume, ac-ft 

Section Pre-Project 
Post- 

Project Change, % Pre-Project 
Post- 

Project Change, % 

1 2448 2383 -2.7% 701 700 0.0% 
2 257 285 10.9% 184 189 3.2% 
3 382 395 3.3% 195 201 2.7% 
4 162 179 10.2% 74 76 2.7% 
5 2557 2575 0.7% 558 556 -0.2% 

 

Peak velocities have also been calculated and compared. Figures 10 and 11 present the calculated 
peak flow velocities for pre-project and post-project conditions, respectively. Figure 12 shows the 
estimated changes in flow velocities due to construction of the project. The changes to peak 
velocities are similar to the changes in flow depth. The largest changes are within the project site 
near the facilities that will be protected from flooding and will require flood flows to be re-routed. 
Off-site increases are mostly limited to a few locations downstream of Ivanpah 2 and the common 
area between Ivanpah 1 and 2. 

MOK:mal 
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FIGURE 5
Floodplain Section 1 - 100-Year Flow Hydrographs

0

500

1000

1500

2000

2500

3000

10 12 14 16 18 20 22 24

Time (Hr)

Fl
ow

 (c
fs

)

Pre-Project
Post-Project



FIGURE 6
Floodplain Section 2 - 100-Year Flow Hydrographs
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FIGURE 7
Floodplain Section 3 - 100-Year Flow Hydrographs
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FIGURE 8
Floodplain Section 4 - 100-Year Flow Hydrographs 
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FIGURE 9
Floodplain Section 5 - 100-Year Flow Hydrographs 
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Point # Easting Northing
1 2104181.94 12908721.33
2 2104173.10 12903388.95
3 2103108.19 12902383.60
4 2097798.55 12902389.29
5 2097570.83 12902692.41
6 2097570.36 12907055.77
7 2097712.19 12907187.04
8 2099379.12 12908726.05
9 2099955.24 12908727.43

10 2095840.66 12907116.99
11 2092649.10 12910287.75
12 2097779.70 12910287.65
13 2098438.60 12910867.30
14 2098728.12 12911122.87
15 2098728.18 12911381.86
16 2100345.44 12911212.20
17 2099026.82 12910037.36
18 2092121.63 12910287.76
19 2092121.26 12912568.49
20 2092120.89 12914933.19
21 2092120.76 12915680.41
22 2087424.27 12915678.30
23 2087438.28 12918877.36
24 2087807.50 12918877.77
25 2087799.62 12918726.75
26 2088239.60 12918727.03
27 2088600.72 12919016.62
28 2088649.20 12919322.02
29 2088278.82 12920125.39
30 2088297.95 12921803.00
31 2087459.24 12921799.56
32 2087442.13 12921331.17
33 2086762.37 12921159.73
34 2086762.53 12924045.94
35 2087305.76 12924539.59
36 2092975.72 12925577.78
37 2095134.73 12925591.64
38 2095980.06 12924715.14
39 2095962.83 12920511.64
40 2096413.21 12920511.26
41 2096606.72 12920254.02
42 2096601.63 12918697.01
43 2095969.11 12918697.17
44 2095968.35 12918207.19
45 2096255.47 12918008.44
46 2096255.83 12917532.31
47 2096572.34 12917300.60
48 2096573.67 12916616.59
49 2098204.96 12916616.72
50 2098729.20 12916165.24
S1 2095850.34 12908994.49
S2 2096430.52 12908400.90
S3 2095822.66 12907806.76
S4 2095242.47 12908400.34

Project Boundary Control Points



VV

VV

VV

VV

VV

VV
!A!A

!A

Ivanpah 1

Ivanpah 2

Ivanpah 3

 

Gas Metering Set

Gas Tap Station

Gas Metering Set

Kern River Gas Line, Existing

SCE Tr
an

sm
iss

ion Line, 
Exis

tin
g

Production
Water Wells

Groundwater Monitoring Well

G

G

G

W

W

W
W

W

GAS

G
A

S

GAS

GAS

G
A

SGAS

G
A

S

GAS

OE

OE

OE

O
E

O
E

O
E

O
E

G
AS

W

OE

OE

OE

OE

OE

OE

OE

OE

G
A

S

G
A

S

W

G
A

S

GAS

G
A

S

2009-05-12    v:\misc_gis\brightsource\projects\blm_permit_maps\utility_plan_tab_map.mxd    TtEMI-OAK    nathan.stormzand

0 2,500 5,000

Feet

IVANPAH SOLAR ELECTRIC
GENERATING SYSTEM PROJECT

SAN BERNARDINO COUNTY, CA

Water/Fire Line

Gas Line

Overhead Electric

Kern River Gas Line, Existing

Existing Overhead Electrical Line

!A Groundwater Monitoring Well

!A Production Water Well

VV Existing Tower

Proposed Graded Feature

Project Boundary

PROJECT #
106-3850

Date:
May 11, 2009

Utility Data, CH2MHill, March 2009
Project Area, Worley Parsons, Feb. 2009
Proposed Grading Areas, BrightSource, April 2009

NOT ISSUED FOR CONSTRUCTION

SEE FIGURE 4

No. App.Chk.Dsgn.DescriptionDate

FIGURE 21
UTILITY PLAN

A    3/23/09     Prelim Draft Issue                        AB      KB      MC

B   05/11/09     Attachments for DESCP              AB       KB      MC

W

GAS

G

OE

OE

All Locations Shown are Approximate

§̈¦15

BrightS{IDUrceEnergy

[1t;ITETRA TECH













APPROXIMATE SCALE IN FEET

EXISTIN
G TRANSMISSIO

N C
ORRID

OR

COLOSSEUM ROAD

EXISTIN
G TRANSMISSIO

N C
ORRID

OR

COLOSSEUM ROAD
IVANPAH 2

FIGURE 27
TIRE WASH AND CONCRETE 
WASHOUT AREAS
IVANPAH SOLAR ELECTRIC GENERATING SYSTEM

ES062007009SAC  Figure_DR140E-1.ai  08/04/08  dash

Source: WorleyParsons LTD, Drawing IVAN-0-SK-024-111-001A



 

 

ATTACHMENT A 

Annual Certification of Compliance Form 



 



Attachment A 
Annual Certification of Compliance Form 
 

Project Name:  
 

Project Number:  
 

Company Name:  
 

Address:  
 

Construction Start Date:   Completion Date:  
 
This project is in compliance with the General Permit and this SWPPP (check yes or no)  YES   NO 
 
Description of Work:  

 
Work Now in Progress:  

 
Work Planned for Next 12 Months:  

 
"I certify under penalty of law that, during the past 12 months, the construction activities 
are in compliance with the requirements of the General Permit and this SWPPP. This 
Certification is based upon the site inspections required in Section B, Item 3 of the General 
Permit. This document was prepared under my direction or supervision in accordance with 
a system designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who manage the 
system or those persons directly responsible for gathering the information, to the best of 
my knowledge and belief, the information submitted is, true, accurate, and complete.  I am 
aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations." 
 
 
 



Attachment A 
Annual Certification of Compliance 

 
  
Owner (or Authorized Representative) Signature Date 

            
Name and Title 

 

Telephone Number 
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Discharge Reporting Log 



 



Attachment L 

Discharge Reporting Log 
 

Project Name:  

Project Number:  
 
 

Date Material(s) Discharged Estimated Quantity Observed By 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



BEFORE THE ENERGY RESOURCES CONSERVATION AND DEVELOPMENT
COMMISSION OF THE STATE OF CALIFORNIA

1516 NINTH STREET, SACRAMENTO, CA 95814
1-800-822-6228 - WWW.ENERGY.CA.GOV

ApPLICATION FOR CERTIFICATION
FOR THE IVANPAH SOLAR ELECTRIC
GENERATING SYSTEM

DOCKET No. 07-AFC-5

PROOF OF SERVICE
(Revised 4116/09)

APPLICANT

Solar Partners, LLC
John Woolard,
Chief Executive Officer
1999 Harrison Street, Suite #500
Oakland, CA 94612

l,

Steve De Young, Director
Project Manager
lvanpah SEGS
Environmental, Safety
and Health
1999 Harrison Street, Ste. 2150
Oakland, CA 94612
sdeyoung@brightsourceenergy.com

'-.
APPLICANT'S CONSULTANTS

John L. Carrier, J. D.
2485 Natomas Park Dr. #600
Sacramento, CA 95833-2937
jcarrier@ch2m.com

COUNSEL FOR APPLICANT

Jeffery D. Harris
Ellison, Schneider
& Harris L.L.P.
2600 Capitol Avenue, Ste. 400
Sacramento, CA 95816-5905
jdh@eslawfirm.com

·1

INTERESTED AGENCIES

. California ISO
e-recipient@caiso.com

Tom Hurshman,
Project Manager
Bureau of Land Management
2465 South Townsend Ave.
Montrose, CO 81401
tom hurshman@blm.gov

Sterling White, Field Manager
Bureau of Land Management
1303 South Highway 95
Needles, CA 92363
sterling white@blm.gov

Becky Jones
California Department of
Fish &Game
36431 41 st Street East
Palmdale, CA 93552
dfgpalm@adelphia.net

INTERVENORS

California Unions for Reliable
Energy ("CURE")
Tanya A. Gulesserian
Marc D. Joseph
Adams Broadwell Joseph &

\ Cardozo
601 Gateway Boulevard, Ste 1000
South San Francisco, CA 94080
tgulesserian@adamsbroadwell.com

1

*Gloria Smith, Joanne Spalding
Sidney Silliman, Sierra Club
85 Second Street, 2nd FI.
San Francisco, CA 94105
gloria.smith@sierraclub.org
joanne.spalding@sierraclub.org
gssilliman@csupomona.edu
E-mail Preferred

Joshua Basofin, CA Rep.
Defenders of Wildlife
1303 J Street, Ste. 270
Sacramento, CA 95814
jbasofin@defenders.org
E·MAILED PREFERRED

ENERGY COMMISSION

,IEFFREY D. BYRON
Commissioner and Presiding
Member
jbyron@energy.state.ca.us

JAMES D. BOYD
Vice Chairman and
Associate Member
jboyd@energy.state.ca.us

'Paul Kramer
Hearing Officer
pkramer@energy.state.ca.us

John Kessler
Project Manager
jkessler@energy.state.ca.us

Dick Ratliff
Staff Counsel
dratliff@energy.state.ca.us

Elena Miller
Public Adviser
publicadviser@energy.state.ca.us

mailto:publicadviser@energy.state.ca.us
mailto:dratliff@energy.state.ca.us
mailto:jkessler@energy.state.ca.us
mailto:pkramer@energy.state.ca.us
mailto:jboyd@energy.state.ca.us
mailto:jbyron@energy.state.ca.us


DECLARATION OF SERVICE

/

I, Mary Finn,. declare that on May 13, 2009, I served and filed copies of the attached
Supplemental Data Response Set 28 dated May 13, 2009. The original document, filed
with the Docket Unit, is accompanied by a copy of the most recent Proof of Service list,
located on the web page for this project at:
[www.energy.ca.gov/sitingcases/iva.npah]. The document has been sent to both the
other parties in this proceeding (as shown on the Proof of Service list) and to the
Commission's Docket Unit, in the following manner:

(Check all that Apply)

FOR SERVICE TO ALL OTHER PARTIES:

x sent electronically to all email addresses on the Proof of Service list;

x by personal delivery or by depositing in the United States mail at Sacramento,
CA with first-class postage thereon fully prepaid and addressed as provided on
the Proof of Service list above to those addresses NOT marked ..email preferred."

AND

FOR FILING WITH THE ENERGY COMMISSION:

x sending an original paper copy and one electronic copy, mailed andemailed
respectively, to the address below (preferred method);

OR
__depositing in the mail an original and 12 paper copies, as follows:

CALIFORNIA ENERGY COMMISSION
Attn: Docket No. . 07-AFC-5
1516 Ninth Street, MS-4
Sacramento, CA 95814-5512
docket@energy.state.ca.us

I declare under penalty of perjury that the foregoing is true and correct.

Mary Finn

2

mailto:docket@energy.state.ca.us
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